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INFORMATION CIRCULAR 


DEPARTMENT OF THE INTERIOR — BUREAU OF MINES 


LONGWALL MINING METHODS IN SOME MINES OF 
THES MIDDLS WESTERN STATE 


By Albert L,. toensses! 


This circular deals primarily with the various methods of longwall mining 
used in some mines in certain districts of the Middle Western States, In some 
instances underground methods were: considered comprehensively, and in others 
only the actual methods of mining and face advance were noted, Results obtained 
by the mines “in output per man were compared only on the basis of an operating day, 
Since idle time and number of men employed would not be comparable due to the 
great difference between mines in different districts, Man~hours per ton per 
operating day are noted in a general wy Material and power costs are not in- 
cluded, 
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NORTHERN ILLINOIS AREA 


General Description of the District 


The area visited is adjacent to La Salle and Peru, two towns approximately 
100 miles west of Chicago. It is one of the oldest mining regions of the State. 


The country is rugged and is drained by the Vermilion and Illinois Rivers, 
The Illinois is navigable in this vicinity, 


The Rock Island, Illinois CSAUSREG and TaSalle & Bureau County Railroads 
serve the mines in this area, 


Vy The ecencut tines a welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from U.S, Bureau 


of Mines Information Circular 6893," 
2/ Mining engineer, coal section, Mining Division, U.S. Bureau of Mines, 
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General Geology 


The scam of coal mined by longwall method is the No. 2 seam geologically 
but is known locally as the Third vein, The thickness of the seam usually 
averages about 42 inches, 


The No. 2 coal is long~grained, splitting most readily parallel to the 
bedding, Cleat is poorly mENCTOD EO There aresome intermittent lenses and 
layers of sulphur. | | ee ree nee ae ae ee 


The roof is gray shale (soapstone) ‘and black shale, In some places the 
black shale contains nodules of black "ironstone" (niggerheads of pyrite). 
This black shale is approximately 3 fcet thick, 


The bottom under the coal ranges from a hard, sandy shale, in some places 
approaching a sandstone, to a hard, dark-gray clay. At one mine visited the 
bottom was fireclay of uniform character, . | 


Mine No, l 


Mine No, 1 is near Peru and has railroad connections, It has been in 
continuous operation for a great many yoars. The average daily production 
is 700 tons, and the larger part of the output is loaded into trucks and sold 
locally. Approximately 37 percent of the production, however, is shipped in 
railroad cars, The demand is seasonal, but some coal is produced the year 
round, 


The coal seam mined is the No, 2 seam, as correlated by the Illinois 
Geological Survey, but locally it is called the Third vein, The average 
thickness here is 42 inches, and its depth at the shaft is 400 fect. Although 
there are some local dips, it lies comparatively level in this mine, 


The roof above the coal is a gray shale (soapstone) and black shale, At 
places the gray shale is absent, and the black shale lies above the coal, The 
bottom under the coal is a hard, sandy shale, 


System of Mining 


The sveten of mining used is advancing longwall, with individual roadways. 
(Refer to figure 1, which is a map of a mine using this system, ) 


: The hoisting and air shafts are protected by a solid pillar of coal, The 
size of this pillar varies but usually depends upon the depth of the overburden. 
large pillars are desirable, not only to protect the shafts but also to providc 
more working places after the pillar is oponed on all sidos, Main entries are 
driven from the main shaft through the shaft pillar in four directions toward 
the property lines, and a connection is usually mado with the air shaft, After 
the limits of the shaft pillar have been cstablished, a narrow entry is driven 
around the pillar. From this entry openings spaced on 42-foot centers are 
drivon at right angles, After these oponings have advanced approximately 15 
foet a cut is made in each direction from them and parallel to the pillar entry. 
Openings connect with each other and with the longwall faces, The 15-foot 
pillar protects the pillar entry, which sorves as an air course, 
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Figure 1.—Map of longwall mine in Illinois using individual roadways. 
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Branch entries are turned off the main entries to the right and to the lcft 
at an angle of approximatcly 45°. The center lines of the branch entries are 
usually 225 feet apart, as measured along the main entry. Individual roadways 
are turned off the branch entries at an angle of 45° toward the face, The cent- 
er lines between roadways are usually 42 feet apart at the face. Permanent en- 
tries are turned off the min entries on 45° at approximately 600~foot centers. 
These permanent entries become the main haulageways, and branch entries with 
their roadways are turned at 45° from them. 


Cutting 


Longwall undercutting aenities equipped with Lf oot eats: bars are used 
in this mine, The cut is made approximately 4. to 6 inches above the bottom of 
the coal, because of the hardness of the bottom beneath the coal. Three min-~ 
ing machines are used in this mine, all running on the day shift, They follow 
One another around the face, which is in the form of an arc, Each machine now 
in use cuts approximately 475 feet in 7 hours, Three men operate the mining 
machine - one runner and tvo helpers, One helper shovels, and the other scts 
props back of the machine as it progresses along the face, 


Loading 


There are two loaders to each roadway, Each man loads from'21 féet on 
each side of the roadway,. A cut along the face 42 feet wide yields about 20 
tons of coal, s | | 


Besides loading the coal, the loader brushes the roadways 3 feet a 
above the top of the coal by 8 feet wide and 4 feet toward the face, From the 
brushing rock they build the roadway walls and packwall along the face, ‘The 
contract with the loader includes the price to be paid for brushing, | 


After the coal id or thet loader sets a line of props along the face 
and 30 to 34 inches from it. These props are sct on approximately 3-foot 
centers, There is no additional pay for this erence as it is included in 
the tonnage price paid the loader, | 


Figure 2 is a sketch of a roadway in this minc, 


Where a roadway is turned off the entry a triangular crib of timber, 
filled partly with roclc and called a "cog", is bullt, A sketch of a cog is 
shown in figure 2, At the cog the loader brushes one foot length le feet 
wide, and another 4~foot length 16 feet wide to permit laying the switch and 
curve rails of the track into the roadway, The loader receives extra pay for 
this wide brushing and also for building the cog. | 


Back Brushing 


Although the entries and roadways are originally brushed to approximately 
6 1/2 feet above top of rail, gradual subsidence of the roof necessitates fur- 
ther brushing to obtain sufficient height for passago of animals used in haul~ 
aze, This work is done by daymen, 
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Roof Support and Control 


The weight of the overburden is supported by the roadwalls, packwalls, 
and, to some extent, tne gob. After the face advanced approximtely 100 feet 
from the shaft pillar, a break in the roof usually occurred both at tne pillar 
and at the face, The roof settled considerably at that time due to the weight 
of the overburden, and great care had to be taken to protect the entries and 
roadways. After the first break, as the face is advanced, breaks occur in the 
roof at varying distances, Sometimes they are several inches apart and some- 
times the depth of the undercut (4 feet). ‘The distance between the breaks usu- 
ally depends upon the character of the roof, the packwalls, and the line of the 
face, As a rule the breaks at this mine do not extend any great distance up 
into the overburden, They have not been kmown to reach the surface. No doubt 
they are sealed by the thick stratum of shale in the overlying strata. The roof 
sometimes settles an amount equal to two-thirds the height of the opening be- 
fore coming to rest, but the surface of the land does not appear to be damaged 
by this subsidence, For a discussion of subsidence in the northern Illinois 
field a ae is referred to Bulletin 238, Subsidence Due to Coal Mining in 
Illinois, : | i | | 


Main haulagevays are well-timbered, with crossbars set on approximately 
4 1/2-foot centers with lazcing vlaced over them. 


Haulage 


Cars are delivered to:the roadways by a driver who serves six or seven 
places, Drivers haul trips of four or five cars from the roadways to the part- 
ing or storage tracks, where they are picked up by trolley locomotives and 
hauled in. ej-car trips to the shaft ROMEO There are three partings in this 
mine, 


The capacity of the mine cars is approximately 2,400 pounds. Track gage 
is 41 inches. 


Hoisting 


The hoisting shaft, which is 5 460 feet aan: has three compartments ~ two 
for hoisting and one for air, Cars are cross-caged on the shaft bottom and 
placed on self-dumping cages, The hoist is i lah with a 300-horse- 
power &.c, motor, 


3/ Herbert, C, A, and Rutledge, J, J,, Subsidence Due to Coal Mining in I11i- 
nois: Bull, 238, U.S, Bureau of Mines, 1927, 59 pp. 
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Ventilation 


The air compartment of the hoisting shaft is the return or upcast airway 
in the ventilating system, and the hoisting compartments are downcast, The air 
travels from the shaft through the main entries to the face and after circling 
it returns to the air shaft and to the fan, which is located at-this shaft, An 
escape shaft is situated approximately 200 feet from the main shaft, 


Pumping 


The only water in the mine is at the main shaft, It is gathered into a 
sump and delivered to the surface by a small electric pump. 


Power 


All power used in the mine is purchased from a public utility company. 
It is 2,200-volt, 60-cycle, a,c, current and is carried into the mine by a 
heavy armored cable to underground transformer stations, Current for mining 
machines is 220 volts a,c, For electric locomotives the a,c. current is con- 
verted to 250 volts d.c, by a 100-kv.-a, motor-generator set in the mine. 


Tipple and Surface Plant 


Coal is dumped from the cages into a weigh hopper in the tipple, weighed, 
and omptied onto shaking screens for sizing. When this plant was visited only 
two sizes of coal were being prepared - minus 2~inch and ‘plus 2~inch, The 
minus 2~inch averaged about oli percent of the output. From the screens the 
prepared coal gocs to conveyors and is delivered to loading bins for trucks or 
to railroad cars, 
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Mine cmployees, based on production of 700 tons per 


Hours worked Total 
Class of men per da man—hours 
Machino CrewS......cevccccccaccccvcece 9 ri 63 
MOCOMMA Ms vec iidind ooh nedcee sane waceees ; 1 T t 
Drivers viciveeedewdss oe ee ere 16 7 112 
TPACKMeN pctaunsdecienaeioass eurenare eee 2 T 14 
Face bOSS......s.ceeeee sich Sepa nceloasmaiene 1 7 T 
BOSS: O01 Ver oi ee iatiadecedvecoeweteaeese 1 T 7 
Main -CASErS 5.6 can i Scdiadtes a awlowGeeees ats 2 T 1h 
Cager's -N6lpOPS ii. :sucesew gene ccaraasete ait ars 3 { al 
Groaser.,......5. sietass cing Sie bdo d-ensare phere 1 7 1 
Mule fceder............ Soienaneia aiehes Sacatiee 1 T t 
Roadmen (day) ....ceceeuceeceees ee 14 7 98 
Roadmen (night) ......... ccc cee Santis 5 if 35 
Misie: “CKAMINGE ¢.nx2 meareesewete-tone veates 1 ri { 
Safety engineer.,...... ccc cece cece eens 1 i es ae See 
Total day-wage employees. underground 58 = 4O6 
Loaders (by ton) .........00- Seeeatawee NiO t po 11> eae 
Total men underground.....secseseees 252 1,764 1,764 
| 
Top employees 
Engineers... ...ccceeccoes ee ee ey 3 & ay 
Blacesmi Che: io..ceissaadecnrwe sw ewaeues 2 t 14 
Bit: Shar poner: i waescviadexcesosteeewate 1 T { 
Carpenter: i.cse- ot. cteueatareiweeeeosaey | 1 t rf 
TOpMehs...cuedeseeuseng ees ieee 8 t 56 
WOUGHMN, eee e cee s sce ee cee ceees ead |e 7 7 
Watchman ccc csnceatdescesced’eaeeeees 1 7 Poet Sets 
Total topmen.essesseeccccssevesseeee; Lf 122 122 
Total all employees ‘ i 269 1,836 
Summary 
Total Man—hours 
_ Class Number | man-hours Tons per ton 
of men per da} per man per day 
HE 0 46 b & 02 reer ee eee ee ee 1,940 
Back brushing....ssccsces 9 190 
Coal cutting.....cccccees » LOO 
Haulage and hoisting..... } 27k 
Miscellaneous underground »O60 
Miscellancous top......e- 130 
Total eres 694 
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Deadwork and deficiencies are estimated at 6 percent of the total labor cost per 
working day. 


This operation is an example of longwall mining, with individual roadvways, 
using mining machines and hand loading. 


Mine No, 2 


‘Mine No. 2 is near Peru, Ill., and has an average daily production of 300 
tons, Part of the output is used in the plant connected with this mine, and the 
remainder is sold locally. 


The No, 2 coal seam, as correlated by the Illinois Geological Survey, is 
mined here, Locally it is called the Third vein, In this mine its average 
thickness is 42 inches, As a rule it is free from impurities and partings, but 
some small lenses of pyrite occur in the seam occasionally, The roof above the 
coal is a gray shale, called by the miners "soapstone", and black shale, In 
some places the black shale replaces the gray shale and lies on top of the coal, 
The bottom under the coal is a hard fireclay, 


system of Mining 


The system of mining followed in this mine is advancing longwall, with in- 
dividual roadways, similar to that shown in figure 1, 


Branch entries are turned to the right and to the left off the main entries 
at an angle of 45°, These entries are turned on approximately 225~foot centers 
along the main entries, Roadways are turned off the branch entries at a 45° 
angle toward the face, The distance between roadways at the face is usually 42 
feet. | 


The mining practice differs from that in use at some mines in this field 
in that no undercutting machines are employed. The coal is undercut in the 
fireclay bottom under the coal by the loader (miner), using a pick, The usual 
depth of the undercut varies but in some places is only 2 to 6 inches, After 
undercutting to these shallow depths the coal is picked or wedged down for 
loading, (Sce fig, 2.) If the miner undercut 2 to 2 1/2 feet, it would be 
necessary for him to place sprags under the coal to prevent it from falling be- 
fore he is ready to load, The shallow undercut saves labor of spragging and 
also time, but the picking and wedging of the coal produce smaller sizes, 


The miner is paid by the ton for all coal loaded. The tonnage price in- 
cludes the brushing of the entries and roadways and building the roadwalls and 
packwall along the face, The tonnage price also includes the labor of setting. 
timbers along the face, These timbers are set approximately 2 1/2 to 3 feet 
from the face and on about foot centers, -There is one miner to cach roadway, 
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Entry and Back: Brushing 


As the face advances, all entries and roadways are brushed in the roof to 
a depth of approximately 18 inches and a width of 8 fect. The rate of advance 
is very slow due to the practice of hand mininz, and back brushing is only done 
after the roof has settled to a point where the passage of animals used in haul- 
age is difficult. This roof settlement is slow, however, When necessary, the 
entrics are rebrushed (back brushing) by a crew of roadmen, who also do other 
company work, 


Roof Control and Support 


The weight of the overburden is supported by the roadywalls and packwalls 
and the waste rock thrown into the gob, The worked~out area increases very 
slowly due to the metnod of mining in use at this mine, and the rate of subsi- 
dence is correspondingly slow, Breaks in the roof occur at irregular intervals 
but cause no particular problems, They have not been knomm to reach the sur- 
face, nor does the surface of the land apncar to have been damaged, 


Haulage 


Cars are gathered with mules from the roadways and delivered to the part- 
ings or storage tracks, A 6ton storage-battery locomotive pulls trips of 16 
to 18 cars from the partings to the shaft bottom, The everece capacity of cach 
car is approximately 1 ton, Track gage is 36 inches. 


Shaft Bottom 


The capacity of the bottom is 30 to 40 cars. The cars are weighed on a 
platform scale before being caged, The tare weignt of cach car is shown on a 
metal aa attached to the car, The cars are cross-caged in hoisting, 


Hoisting 


The shaft is 360 feet ieee and has two compartments for noisting and one 
that serves as the airway. 


The cars are placed on the cace, which is not of the self-—dumping type, 
and hoisted by a 200-horsepower, a.c,, electric hoist. In the tipple the cars 
are pulled off onto a platform ce hand and dumped into a chute by means ofa 
dumping cradle (gooseneck), 


Ventilation | 

Ventilation is proviced by a 6~foot high~spceed fan driven by a 15-horse- 
power, a,c,, electric motor, The fan is situated at the airway, which is up- 
cast. The air passes down the hoisting compartments of the shaft, through the 


main entries to the face, and after circling it, through a seturn. airway to the 
shaft. 
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An 8- by 8-foot auxiliary shaft equipped with a stairway serves as an es- 
canerway. 


Power 

All power used about the mine is purchosed from a public utility company. 
The alternatin; current is converted to direct current for charging the storage 
batteries on the haulage locomotive. 
Zinple 

After the coal is dumped from the mine cars into a chute, it goes onto 


shaking screens and is graded into sizes according to the market requirements, 
Tne folloving sizes have been made: 


Inches Grade Percent 
1 1/4 Screenings 20 
11/4 by 2 Stoker 10 
2 by 3 Do. 15 
3 by 6 Egg 20 
+6 Lump 35 


Mine employees, based on production of 300 tons per da 


Number Hours worlced Total 
Class of men er da; man—hours 

Motorman...sceee set aaeeeacaare etndere usec ae 1 7 t 
DE EVOL Sib bo elorgesnaiay ere sduds& SA gustianscntntes aus { { | 4 
Trapper and Oilor... cc cc cece eee 2 q 1 

DiC ae bees mee ee nee whee ses ah 1 T { 
OO: OUSHOT so csi awe e oeowre es ere caee Sa 1 { t 
CAT COUP LOM in d.esgunveeewss se enles Goce 1 t T 
WO LOMA sg edhiccbudave ds en ere ae 1 i { 
PPACK ay OF paco e cwiickea saa ece eG ass 1 { { 
TAMPGYMEN o-s.66 uw shew Se Galaeace cheat igs ava near Oise res { 14 
Roadmen (brushing, etc.) ..cscscccceee dy 1 28 
Total day-wage employces underground 21 147 
Loaders (by ton). .c.sscccccvecceseces | 114 7 _ 798 
Total men underground......... baewie whoo 945 945 

Top omployees 

MNEINGENS x4 i.4 baesdieds a ew ee twas ere 2 | g 16 
DUmMpereicd..55.cumnads eee en ees sail 2 7 14 
SHAK SYMON 6.4 .ccas:kie cies S ss bide Sar oieece wate 3 7 21 

RO CHIMON (cs :e's's hip 50.404 Se ee re rT 1 T { 
Maintenance MeN....cccccccceccccccscs 1 1 i 

028 Be Vel cf) ch 6, ce oe ee ; 1 T { 
oo 13°26 a a 1 | 8 g : 
TOUaAL TODMEN punts su aedas ee anwudawate 11 | 
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Total Man~hours 
Class Number | man-hours Tons per ton 
| of men per da 0 man per da 
14 


OMI 6 iia 3.5 bobs wae ha a ha ea eee o 2,660 
BUSING pce eke ee eeu ea ekees aor O47 
Haulage and hoisting........... ee 7 21403 
Miscellancous underground,....... , 6 » 240 
Miscellaneous top.....sccccccees acs 16 


| Q 2 3 
Total | NG | 025 dE 06 U1 


This mine is an example of advancing longwall mining, with individual road- 
ways using pick mining and hand loading, 


The management is considering a change in the mining system now in use at 
this mine, 


Mine No, 3 


This mine is situated in the laSalle-Peru area, and the output is used 
locally. 


Only the system of mining as conducted in the No. 2 seam, using shaking 
conveyors along a longwall face, will be described, This system has been dis- 
continued, but is of interest and worth doscribing because of the methods and 
practices employed and the difficulties encountered, Figure 3 is a sketch mp 
showing the areas worked by this method. 


The depth to the No. 2 scam was 428 feet, and the thickness averaged 36 
inches, The roof was gray and black shale aaa the bottom a hard fireclay with 
some sandy shale, 


Method Used in Arca 1 (Fig, 3) 


A pair of entries was driven south off the main west entry. The outside 
entry of this pair (one nearest the shaft) was brushed in the bottom, The in- 
side entry was not brushed, A track was laid in the outside entry. The depth 
of tho brushing was such that the top of a o~ton car on mone es was level 
with the bottom of the coal. 


The first block was opened 200 feet long by 100 feet wide. “A cut was made 
approximately 11 feet wide along the upper and lower sides of the block, These 
cuts were designated as lst room east and 2d room east, (Soe figs, 3 and 4,) 

In the 2d room cast a double row of timber sets was placed on 3—foot 
centers along the length of the room, The sets in the upper half of the room 
used 7-foot caps, and those in the lower, 2-foot caps. The two rows of sets 
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Figure 3.—Map of longwall mine showing development with shaking conveyors — northern Illinois area. 
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SECTION C-C 
(Enlarged) 


Figure 4.—Plan of first block in area No. 1 of longwall mine using shaking conveyors- northern Illinois. 
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were separated by a brattice,. A track was laid in the uwpner section of the room 
on which a flat car was operated, This car was used by men for soing to and 
from the place and for delivering timbers and supplies, The shaking conveyor 
was placed in the 2-foot section of the room and delivered the coal from the 
face conveyor to cars in the entry, (See sec, C - C, fig, 4.) 


The face was opened along the 100-foot dimension of the block at the far 
end, and the loading conveyor was set parallel to this face. A longwall mining 
machine, equipped with a 5-foot cutter bar, cut in the bottom of the coal, Two 
men were used on the machine - a runner and a helper, The undercutting wes 
done on alternate shifts. 


Four loaders worl-ed alons tne 100-foot face and loaded the undercut coal 
onto the face conveyor. Tnis conveyor discharged the coal onto the 200-foot 
conveyor, wnich was along the side of the block and delivered it to cars at the 
discharge end of the latter, The cars had a capacity of approximately 5 tons, 


The coal was extracted from these blocks, 1 and 2, to within 40 feet of 
the entry, A 40-foot barrier pillar was left to protect the loading entry. 


Blocks 3% and 4 were opened similarly to blocks 1 and 2, except that the 
length of the block was increased to 300 feet while the width was 100 fect as 
before. Rooms, designated as lst, 2d, 3d, and 4th cast, were driven singly. 


Beginning with blocks 5 and 6, a 20~foot coal pillar was left between 
blocks 4 and 5, and block 5 was opened 80 fect wide with a cut along the upper 
side of the block, as in the other blocks described, Block 6 was opened 100 
feet wide, Crosscuts were made at 60~foot intervals through the pillar between 
blocks 4 and 5, The barrier pillar along the haulage entry was reduced to 
approximately 15 feet. 


After the coal from blocks 1 to 6 on the cast side of the haulage ontry 
was extracted tne /th room west was driven, and blocks 7 to 10 were opened, 
(Fig. 3.) Before all of the coal could be mined from blocks § and 9, it be- 
eame difficult to control the roof, and some coal was lost in these blocs, 
Breaks in the roof occurred approximately 30 fcet apart, and they extended the 
width of the face, The weight of the overburden between these breaks could 
not be held with timbers, and the roof foll at the face, It appcared that 
after the roof was broken the pressure was relicved temporarily, and practic- 
ally all the coal was extracted from block 10, 


Following that experience this part of the mine was abandoned for the time 
being, and anotner system of longwall mining was tried in area 2, 


Method Used in Area 2 (Fig, 3) 


A pair of entries were driven north off the main west entry. The outside 
entry of this pair was brushed in the bottom deep enough so that the top of a 
Fe—ton car would be level with the bottom of the coal. 
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A cut 15 feet wide and 250 feet long was made at right angles to the entry 
and served as the air course of the panel face, A 10-foot villar was left and 
another cut 15 feet wide made parallel to the first cut and 250 fcet long. 
Crosscuts were put through 60 feet apart between the two cuts. The second or 
outside cut was the start of the longwall face, A longwall mining machine 
equipped with a 5~foot cutter bar cut in the coal at the bottom of the seam. 
The cutting was done at night. Two men, a runner and a helper, operated the 
cutting machine, 


The shaiing conveyor was installed along the 250-foot face, The position 
of the conveyor and method of timbering are shown in section A ~ A (fig. 3). 
The undercut coal was placed on the conveyor by 10 loaders and delivered to 
5—ton cars in the entry at the discharge end of the conveyor. Approximately 
150 tons of coal were loaded from each cut by the 10 loaders in a 7-hour shift. 
After the loading was completed, another crew of 6 men moved the 250 feet of 
conveyor ahead one cut anc erected timbers and cribs, Two rows of cribs pro- 
tected the conveyor, and the row nearest the gob was taken out and reset ahead 
after each cut or face advance, 


The face crew of this manel consisted of the following men: 


1 machine crew - 2 men 
10 loaders 
6 men to move conveyor and timber 
1 locomotive engineer 
_i man at conveyor head 
20 men ~ total for the unit, which produced approximately 
150 tons or 7.5 tons per man - 


Difficulty again developed in supporting the roof at the face, and this 
system was discontinued, It was found that breaks in the overlying strata 
occurred at the barrier pillar and at the face about overy 30 fcet of face ad- 
vance and for the entire length of the face, The weight of this block of over- 
burden, 30 fcet wide by 250 fcet long, could not be successfully supported, 

The timbers and ultimately the pillars would be crushed. 


‘For the present, longwall mining, using undercutting machines and loading 
on shaking conveyors alons the face, has been discontinued for the following 
reasons? | 


The large amount of development necessary before coal can be recovered. 

The irreguler graces encountered in the mine, 

The difficulty in supporting the roof on timber cribs, 

The heaving bottom brought about by subsidence of the overburden, 

The large percentage of time lost in moving the entire conveyor and 
drive unit every cut. 
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At present two sections of the mine are being developed on an advancing- 
longwall system, using individual roadways. Undercutting is done with a long- 
wall mining machine equipned with a 4~foot cutter bar and operated by three men, 
Loading is done by hand, Since the system of mining is undergoing changes and 
experiments, details of the operation will not be summarized, 


CENTRAL ILLINOIS AREA 
The locality visited is in the neighborhood of Decatur, Macon County. 


The topography is flat to rolling. 


General Geology 


The coal seam mined in the operation described was the No. 5, as corre-— 
lated by the Illinois Geological Survey, The seam averages 4 feet 6 inches in 
thickness and shows fine laminations with "mother—coal" partings, At some 
places there are discontinuous bands of pyrite near the middle of the seam, 
Clay seams or "horsebacks" extend from the floor through the coal seam into 
the roof at frequent intervals and appear to be a distinguishing feature of the 
No. 5 seam, 


The immediate roof of the coal is 2 feet to 2 feet 6 inches of a black, 
sheety shale called "black slate" by the miners, Above the black slate is a 
hard, heavy band rock, averaging 10 inches in thickness, 


The bottom is fireclay containing nodules of pyrite, In some places this 
bottom heaves when wet, . | , 


Mine No, Uy 


Mine No, 4 is near Decatur and has loading facilities for both railroad 
and truck trade, The daily production varies according to the demand; on the 
day the mine was visited the output was 1,200 tons, The number of employees 
is regulated to obtain the required output, 


The main shaft is 600 feet deep and has two compartments, which are used 
for hoisting: this shaft is the upcast airway of the ventilating system, The 
air shaft also has two compartments, one for air and the other for a miners! 
escapeway, and is equipped with a stairway, The air shaft is the downcast 
and is heated by steam radiators between the fan and the shaft, 


System of mining 
Three methods of mining are used in this mine: 
Ls Advancing longvall, with individual roadways. 
2, Roomand=-pillar in a small section of the mine, 


3. Advancing longwall, using shaking conveyors, along a 750~foot face 
between two individual-roadway longwall sections. 


The first and third of these will be described. 
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This mine is developed similarly to that shown in figure 1. Branch en- 
trios are turned both to the right and to the left off the min entries at 45° 
and at 225-foot centers along the main entries, Individual roadways are 
turned at 45° toward the face off the branch entries, The center line between 
roadways at the face is approximately 42 feet, 


Cutting 


Longwall mining machines with 4foot cutter bars cut in the bottom fire- 
Clay under the coal, One machine cuts an average of 250 to 275 feet in a 7~ 
hour shift. The cutting is done at night, and cach machine is operated by ~*~ 
two men, & runner and helper, The helper sets props back of the machine as it 
cuts across the face and sprags the coal, The mchine cuttings aro shoveled 
into the gob by the miner, and this work is includod in the tonnage price paid 
him for all coal loaded. 


The average number of employees for each mining machine is approximately: 


20 loaders: 
2 back brushers 
2 drivers 


There is approximtely 1 tracklayer for every 3 machines. 
Lengwall operations are divided into four sections, as follows: 


1, . 2 mchines and 46 loaders, 

Bs | ; | 
te 2 machines and 35 hand loaders and the conveyor section. 
« .3 machines and 68 loaders. 


7 | 


There are usually two loaders in each roadway, and these move to another 
roadway after completing their work in the first roadway, Each two loaders 
are entitled to two roadways, Besides loading the undercut coal, the loader 
brushes the roadway to a depth of 24 inches above the top of the coal, ‘The 
width of the brushing at the top of the coal is 10 feet and at the top of the 
brushing 7 feet, Roedwalls and packwalls, locally called "packs", are built 
by the loader from the brushing rock, Brushing and stowing are included in 
the tonnage price paid the miner, except where the loader is working in an 
entry; in that case, he is paid an additional rate for this work, 


After loading the undercut coal, the loader sets a line of props approxi- 
mately 30 to 36 inches from the solid coal face on about 3 1/2~foot centers, 


The props, which average 4 feet 6 inches in length, with a minimm diameter 
of 4 inches, are set with a toe-in at the top. 
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Horsebacks, which are encountered frequently, are paid for as a deficiency 
to both the loader and machine crev, Cogs at the roadway turn are usually 
built by the loader, There is a specified price for this work, The loader 
receives all the extra pay for mking roadway turn, Additional width of brush- 
ing is required at each new roadway turn, 


Timbering 


Timbering of main entries is maintained by two men, who also do track- 
work, Entries are timbered 6 to 6 1/2 feet in the clear, with a set of two 
posts and a cap having mortised joints, 


Back Brushing 


After the roof has settled, due to the weight of the overburden acting 
on the roadwalls and packs, it is necessary to rebrush the entries, Back 
brushing is done by daymen, In some cases the brushing must be drilled and 
shot. There is usually one hand-drilling machine to each mining mchine, 


Conveyor Section 


A type of shaking conveyor made in 10~foot sections in used, and the 
width of the pan at the top is 22 inches, 


The conveyor units are in two sections, cach 373 feet long. Each con- 
veyor discharges to a central conveyor, which discharges into mine cars on 
the roadhead, (See fig. 5 for sketch of system used.) 


“The same system of individual roadways at 4'0-foot centers off entries 
at 45° is used as in hand loading, The roadways are brushed to the hard cap 
rock, This brushing ranzes from 24 to 30 inches in thickness, The rock from 
the brushing is used for walls and back filling. No track is laid in the 
roadways, except at the center of the two conveyors for loading and at the 
end and center roadways of each conveyor, These roadways are back~brushed 
and maintained at full height and 10 fcet in width; they furnish rock for the 
12 by le-foot rock packs, which are built at the corner of cach heading, for 
every cut of advance. Track is laid in these roadways for delivering supplies 
to the face, 


The conveyor-section crew consists of the following: 


loaders. 

brushers, 

men at discharge end of conveyor, These men also do the electrical 
work occasioned by the moving of the conveyor, 

driver, 

machinemen 

prop setter 

men — total 
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The coal face in the conveyor section is approximately 750 feet long. 
One cutting-machine crew will cut 373 feet of face in 15 to 16 hours. Seven 
loaders load the coal from 373 feet of face, which averages approximately 200 
tons, in 9 to 10 hours, ‘The loaders, however, only work 7 hours and load ap- 
proximately 135 tons, Each man loads 50 to 60 feet of face. When all the 
coal from the cut is loaded, the conveyor is moved ahead approximately 3 1/ 2 
feet, 


The advantazes claimed for the conveyor are that it 


1, Eliminates back brushing in all but five roadways. 

2, Eliminates track laying in all but five roadways. 

ie Improves haulage by taking coal to one point for loading. 
» oaves heavy timbering in haulageways, 


Roof Control anc Support 


The weight of the overburden is supnorted by the roadvells and packwalls, 
and by the machine cuttings, horseback material, and other impurities that 
have been thrown into the gob. ‘The undercut coal is broken off at the back of 
the undercut by the weight of the overlying strata, Breaks in the roof usu- 
ally occur at 3 1/2 to 4 feet ~ the depth of the cut ~ but do not appear to 
extend upward to any appreciable height. 


Where conveyors are used, the method of roof support is the same as for 
hand loading, and although the face has been advanced approximately 80 feet 
since the introduction of conveyors, no enanee has been noticed in the worlcing 
condition of the roof, 


The damage to the surface was not noticeable from the longwall operation 
at this mine, 


Haulage 


Gathering to partings is by mle, usually in 4+car trips. 


From the partings to the shaft the cars are hauled by electric locomo- 
tives in 26- to 28-car trips, Cars avorage 3,000 pounds capacity and track 
gage, 38 inches. 


Hoisting 


The hoist is 20 by 36 inches, with an 8~foot drum, Cages are self- 
dumping, The bottom is cquipped with an automatic caging device for dropping 
the loads and handling empties after they are pushed off the cage by the 
loads, 
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Power 
Hoisting is with steam, but all other power is 60-cycle, a,c, current, 


which is purchased, The power for mining machines is stepped down to 240 
volts by a transformer. 


Tipple and Surface Plant 


The tipple is equipped with two sets of shaking screens; one prepares coal 
for loading into railroad cars and the other for truck and loéeal trade, 


Sizes of coal made: 


Inches Grade Percent 
1/2 by 11/4 Chestnut 3 
11/4 by 17/8 Stoker 27 
17/3 by 2 Nut 7 
2 by 6 Beg 25 
6 Lump 38 
ino ees, based o oduction of 1,000 tons 


per day from lonevwall operations 


Hours worked Total 
Class of m ner da MAN~NOUY § 


CBE OF da siewncntinseeawds cage mess 1 Ave, 11,0 11,0 
Empty puller and greaser..... 1 TD ir) 
SOLAS SOP 6b. seks bhasedwewur 1 15 745 
Coupler and ofler..cccssccece 1 705 Ted 
Mule tender, ..ccccssccascvess 1 1,0 1,0 
Blectricians (day) ......seee. 2 8,0 16,0 © 
Electrician (night) ......e08. 1 &,0 - §&,0 
Track and timbermen.......... 2 7,0 14,0 
Mine examinor.....cvcccccccee 1 1,0 1,0 
Motormen. .cecccsecscccncescces 3 155 2269 
Back brushers....sscsccecsesel 16 7,0 112,0 
DEIVOYS sxe c hd Cea esed enews: 16 7.5 120 ,0 
TECK IAVOrS .6s64 wea wee sewes 3 1.0 21.0 
Face DOSSCS., cp ccceveccesccce UT 1,0 26,0. 
Conveyor section 
IDAOOTE 6 .dckcacncdwsie biuene T 7.0 49,0 
BUSH LS ¢ oss. ade-we wnsweecs 7 1,0 49,0. 
BIGELPICIONS soe s\o carder sees 2 7.0 14,0. 
DEA VOPG 666i Seed bekeuweaes 1 125 1,5 
Machinemen (1 crew).......-. 2 7.0 14.0 
Prop setter. ..csccsscssccencn 1 1,0 | 
Total daymen underground,. 13 529,5 529.5 
Machinemen (8 crews) by ton. 16 7.0 — 
Loaders = Dy tonsesesscecces ee ie 1.0 defeat | 
1,477.0 2 g 


Total men underground 
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Mine employees, based on production of 1,000 tons 
per day from longwall operations - Continued 


Class of men ner da man<ho : 


Ton employees 
PMELBOOLE 6 sis 6b ake 008 cR>k Gcatess 


Fy gs ae ee a retires 
1 | eee ee ee TYerrc tt 
DIAGEO GS 6 6.k'5:46cee wee tkes ows 
Blacksmith helper and car,... 
POPOL TET 6 65 65442 Red SOs S coves 
SOD COSOS 50604 Hse eeeeaawes 
TEUGRO? 5.654 besa oe Vere eT Tee 
PORMOR bis neice Sod peins Kaa RES 
COP DOSS 665. i658 ka e'6 a Gow k210 P80 
DOGE DOGG. i54584sndes eres ees 
WOLGM 6 5 eid ep aA C ERC CROSS 
PACS Selo edee ee ease wees 
EOURL SOMMER, 6046 sa 4d Seen 
Grand total 


Total Tons Man~hours 
. Number cease per man per ton 
Class of men per aa ner day 
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TRONS ek dcx tisineneesien 1,414 
Pack brushing 55 scseeads »161 
Ooak CUbtIie. 6 054K0eeces : » 150 
Haulage and hoisting...... 246 
Miscellaneous underground, ,OS4 
Miscellancous top......... 076 

Ko ae dp Re, 


Deadwork cost is estimated at 7 percent of total labor cost per working day. 


This mine is an example of longwall mining in a seam of coal averaging 4 
feet 6 inches, with considerable horseback in the seam, 


NORTHEAST KANSAS ~ LEAVENWORTH COUNTY 


The area visited is near Leavenworth and adjacent to the Missouri River. 
The topography is very rough, 


The coal seam mined has been correlated by the Missouri Bureau of Geology 
and Mines as the Bevier of Missouri, It lies approximately 100 fcet below the 
top of the Cherokee shales of the Pennsylvania system, 
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The seam in the mine visited averages 22 inches in thickness, is clean 
with no partings, and is a bituminous coal of good quality. The roof above 
the coal is a hard, gray shale but breaks easily when mined with a pick, In 
some instances there are lenses of impure limestone called "sulphur rock", 
which replace the shale roof, This ranges from 3 inches to 3 feet in thickness, 


‘The bottom under the coal is fireclay, which averages 24 inches in thick- 
ness, At places the fireclay is replaced by a hard shale, 


Mine No, 5 


Mine No. 5 is near Leavenworth and adjacent to the Missouri River, At 
present the average daily production is 250 tons, The output is sold commer- 
cially and shipped both in railroad cars and trucks, The market for the coal 
is limited, 


The depth to the coal is 720 feet, The main hoisting shaft has three 
compartments - two hoisting and one air, The air compartment is the upcast 
airway, and the hoisting compartments are downcast, The escapeway from the 
mine (the shaft of an abandoned mine approximately 1 mile from the hoisting 
shaft), is equipped with a hoist, and there is an engineer on duty during the 
day and two watchmen at night, each on 8~hour shifts. 


This mine generates some gas, 


System of Mining 


Advancing longwall, using individual roadways, is the system used in 
this mine, Ina general way it follows the plan of development employed in 
other mines using this system, except that the branch entries are turned at 
65° instead of 45°, Main entries were driven each way from the shaft, From 
these main entries branch entries, driven at an angle of 65°, were turned to 
the right and to the left on 275-foot centers along the main entries, From 
the branch entries, the roadways were turned off at an angle of 65° toward 
the face. The distance between center lines of the roadways averaged 50 feet 
at the face, The maximum length of roadways was 275 feet. The roadways were 
cut off by the next cross entry from the main entry. 


The roadways were brushed in the roof to a height of 5 feet above the top 
of the rail, Miners did this brushing at a certain price per yard for shale 
roof and a higher price for sulphur rock, The roof, although a hard shale, 
can be taken down with picks, No explosives are necessary, except in the 
"sulphur rock," | 


The entries wete brushed 6 feet wide and to 6 feet above top of rail. 

The brushing is used to build the roadwalls and packwalls along the 
face, Excess brushing beyond that required for this purpose and for filling 
the gob is loaded on cars, taken to the shaft, hoisted, and dumped into the 
rock chute, From there it goes to the rock car and is hoisted over an incline 
to the top of the rock dump for final disposal. 
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Cutting 


Four longwall mining machines, equipped with 2 1/2~foot cutter bars, 
operate two and sometimes three 8-hour shifts, depending upon the demand for 
coal, Four men, @ runner and three helpers or shovelers, work on each ma- 
chine, The mechines cut in the fireclay under the coal and follow one another 
around the face, which is in the form of an arc, Each machine cuts an average 
of 500 feet in an 8-hour shift, 


The helpers shovel all machine cuttings into the gob and set props, on 
approximately e- to 3-foot centers, along the face after the machine has 
passed, The props sunport any loose roof shale. The helpers also place sprags 
in the cut beneath the coal to support the coal until the machine has passed 
and the cuttings are put into the gob. The last shoveler knocks out the spre2gs, 
and the coal falls, 


Loading 


There are approximately 75 men loading behind machines and 25 cutting and 
loading by hand, One man works in each roadhead and loads out the coal be- 
tween his roadhead and the next. His working place is approximately 50 feet 
long. The coal is loaded on flat boxes with small wheels, called "buggies", 
and pulled along on light rails made up in S~foot sections to the roadway 
where the coal is placed on cars, The buggies are used to facilitate bringing 
coal to the cars, The capacity of the buggies varies, deponding upon the 
ability of the loader to pull them along the face, Loaders, in addition to 
loading the coal, brush the roadways, for which they are paid extra, Loaders 
behind machines average about 3 tons per man, 


Hand mininz is done in a small section of the mine, the coal being under- 
cut with picks, The fireclay is dug out under the coal to varying depths, 
depending upon the ease with which the coal falls, The hand miners also brush 
the roadways, and, for which work they are paid extra, The average output 
for hand~loading and pick-mining is approximately 2 tons per man, 


Roof Control and Support 


The shale roof above the coal is good but will not bend from the weight 
of the overburden when the coal is undercut, It usually breaks at the back 
of the undercut, The packwall and gob line are built approximatcly 4 feet 
from the face to carry the weight. Props are set between the gob line and 
the face to support the roof temporarily. 


Roadwalls are built solid along the sides of the roadways and entries 
and extend from the fireclay bottom to the roof shale, The weight of the 
overburden is carried on these walls and the gob, The gob is composed of all 
fireclay cuttings and slabs of roof that have fallen. 
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After the coal is undercut either by machine or hand, the weight of the 
overburden acting on the unsupported face of coal causes the coal to break off 
and fall, The full weight of the overburden appears to come onto the pack- 
walls and gob about 40 to 50 feet back from the face. Six-foot entries are . 
decreased in height, sometimes as rch as one third the height of the onening. 
Subsidence is generally about 1 foot. Hack brushing of the entries is then 
necessary, 


Breaks in the roof do not apparently continue to the surface, The average 
depth to the coal is 720 feet, and there appears to be little or no surfaco 
subsidence from the mining of this 22-inch seam, Part of the workings are. 
under the Missouri River, and no surface water has cver been known to enter 
the mine from that source, 


Haulage 


The cars are loaded at each roadway by the loader and pushed to the road- 
way Switch on the entry, The cars are gathered from the roadway switch, by a 
trolley locomotive, Two 5-ton locomotives are in use in the mine. Each 
gathers cars from two entries and pulls an average of 25 cars per trip to the 
shaft. 


The cars have an average capacity of 2,800 pounds, Track gage is 30 
inches, There is no animal haulage in the mine, 


Shaft Bottom 


The bottom is arranged with double track for storage of loads and empties, 
Cars are cross—-caged: caging is done from both sides of the shaft. A run- 
around track passes around the shaft, and cars can be transferred from one 
side to the other without passing over the cages, . 


Hoisting 


Cars are hoisted on self~dumping cages, and the coal is dumped into the 
weigh hopper in the tipple, A 2k by 36-inch. steam hoist with a 10-foot drum 
is used for hoisting, S. heya, ety 
Ventilation 

The mine generates some gas, and close inspection of the workings is 
maintained at all times by two firebosses (gasmen). Ventilation is provided 
by a steamoperated fan of the paddle-wheel type. 


Power 


Electric power for minins machines and haulage is purchased from a power 
company and is 2,200-volts, 4,.c., 60“cycle current, The alternating current 
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is converted to direct current for the trolley locomotives with a motor- 


generator set, Current for the mining machines is stepped down to 220. volts 
a,c, by transformers in the mine, 


Tipple and Surface Plant 
The head frame and tipple are of moog: 


The tipple is equipped with ane screens. . When the mine was visited 
only two sizes of coal were being prepared: i : 


Inches Percent 
-3 1/2 33 
+3 1/2 67 


_. The prepared coal is loaded into railroad cars or trucks, dependinz upon 
the demand, 


Mine employees, based on production of 250 tons per day 


Total 
‘Class Number | Hours worked | manehours 
of men per ds _|-per day 
CA POTS:. node anak e wae ews sieacs 
Load dropper......eeee sie Wretas weneeLs 


MOUCOTMCR } 6ai6.6.54.446- wid otek wise eee 
DEAD DPLOGYS 5 ct. dus date aise wnaneires 
Firebosses (zasmen)....ccccecsccs 
Water CAL er. 6sscicsaiedawesee eee 
4 machine crews (day)..ceccoceoes 

machine crews (night) .......ee. 
MACHING 6S 6445s tas ena eeeeoes : 
Mine: FOPEMAN 6 si5 is iisv o.oae ww Sie ee Seite 

Total day employees underground 
Loaders behind machines (by ton), 
Loaders, hand (by ton) ......esee 
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Mine employees, based on production of Q tons per day —- Continucd 


Total 
Class Number Hours worked | man-hours 
of men ner da per da 


Top employees 
doh Yaap a>) < ) 9) < Se me eC ae oan eer ae 


Engineer (at escapeway)......... : 
PUPOCMAN 5 ccickepaes Seo eeeeewweeeae 
NOLENMANG 62.6 sw esas oer aceweees awe 
BIA CSM CH sg cscs sid donee Gea wl aieew ee 
Blacksmith helper......csscccccce 
USP Tepal ler. eecisesncsy wees eaaes 
Car Grimmer, bus siya. civieih-eiewigroasaeeik 
Dirt-disposal engineer... ..cecsoee 
Local coal—clmteman,...cccccccvce 
Night watchman... .ccscccsccvece 
Night watchman at escapeway...... 
Total top employees...scccceeer 
Total all employees 


1 


MMmMaAMAMAaAMN MA M©~ M~ALO1\O 
CAM MARMRAMWMRMRLO NR 


I 
~~ 
Behe ne senen enone 
~~ 
on 


| 115 115 


Total Tons Man-hours 
Class Number man—hours per man per ton 
of men per da per da 
Boy 16 bs oY -a ee Perea a ee eer eer ae ee 100 

Coal. Cuttings ove cceeiwses 33 
Haulage and hoisting...... 10 
Miscellaneous underground, mn 
Miscellaneous top.......e. 1 
otal S 


Deadwork cost is estimted at 5 1/2 percent of total labor cost per 
working day. 


This mine is an example of working a thin seam of coal (22 inches) at 
considerable depth (720 feet), using longwall mining with individual roadways. 


WESTERN MISSOURI — LAFAYETT= AND RAY COUNTIES 


General Descrivtion of District 


The area is hilly, with high bluffs bordering the Missouri River, Al- 
though the Lexington coal seam, which is mined extensively in this area, lies 
comparatively level, the depth from the surface varies considerably due to the 
surface topography. 
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The Missouri Pacific, Chicago & Alton, and Chicago, Milwaukee, St. Paul 
& Pacific Railroads serve the mines in these counties. 


Goneral Geology 


_ The Lexington coal seam is one of the most persistent beds in this area, 
It varies in thickness, averaging 18 to 20 inches, Geologically it is just 
below the top of the Cherokee shales which comprise the lowest member of the 
Pennsylvanian in this area, It has been correlated by the Missouri Bureau of 
Gcology and Mines as the same bed stratigraphically as the Mystic seam in Iowa, 


The coal is hard and bright, and is distinguished by white gypsum scale 
on the quadrangular cleavaze joints, which are well-developed, 


en of the seam and of its under and overlying strata is shown in 
figure 6, ,; 


Immediately above the coal is a block slate 8 to 12 inches thick, then 
a roof slate 2 to 6 inches thick, and then the cap rock, a hard limestone. 


The coal seam is divided by a clay parting up to 1/2 inch thick, and the 
top coal is 15 to lf inches thick, Below the parting the bottom coal averages 
4 inches in thickness, | 


Below the bottom coal is a band of pyrite, fireclay, and limestone of 
varying thickness but averaging 1 1/2 inches; then a hard rock containing 
pyrite, called "sulphur rock't, which ranges in thickness from 1 1/2 to & inches; 
then fireclay 0 to 24 inches in thiclmess; then a hard, ‘blue limestone, the 
bottom rock, 


A typical geological section in this area is as follows: 


Thickness Depth 


Feet | Inches Feet nches 
Clay and gravel...ccccce cc ccees 55 
Shale, yellow.....cscccccccvees 12 6 6 
Limestone, white.....ccccceces ; { 6 
Shale, yellow... ...ccccecccccees 17 y 10 
Limestone, white......cc.eeeuee 12 | 1 11 
Shale, black.....cecceeceee sci 6 5 
Limestone, cap rock,......secee y 8 1 
DNAS .. OLA CK 6 se. sre ie eb orwtecerare caer ~10 11 
Coal (Lexington) ....cccccsccces 1 / QO: 8 
"Sulphur 6 2 
Clay to limestone bottom rock 4 2 
4.229 ~ of o 


Google 


https://hdl.handle.net/2027/osu.32435030644058 


http://www. hathitrust.org/access use#pd-google 


Generated on 2024-09-18 02:12 GMT / 
Public Domain, Google-digitized 


Middle 

‘\ SAS 
Undercut \ % 
irk Ske So 


Coal from this| area loaded-————— 


. 
¢ 
4 
s 


NW NES 


Direction of cutting 
Undercut 
‘ e * 


EKRNQARSE SS ANAS ALS 


/ 


= 
» 
. 


Aik: 


: 
o>] 
i; 
ds Ses 
Bie. 
at 
° y 2 
: S. 
>) 


4 


L 
2 oo = ey 


| 
| 


= 
Gpum 


a ee ei 
eit oT 
Poe eo an) 


4 


mE 


iF 
| 


i . < 
; a 7 \+ pion 
wempeoy 


-l- 


a HN IES: 
By ye UT RS 
; S Foi NS Ae NAN 


ind oo aa 
a vn 


youelg 
“No 


j 
ASE 


- 


=: 


ie} | 
= aN Tr pE \- 
5 a 4 : 2 ‘ ¢ 
H : simak t BD =e 
ETP EHS sav 
| ot OS eee ys 
th hay Bk sed oh 
= HA a eae . 
ga TCs PAG 


Digitized by Google 


pf 4 
oa 


. TAAL ij! 
a HE HH | an 
HH HT HH HE LL LP 


fireciay, limestone conglomeration 
to 8” sulphur rock 
firectay 


i 
5 
, 


ak 3 
: a6 
: ease y 
2 stead ® 3 
N = ci 


O 


?, 
ae 


y, 


OX 


* 


—~- 
26S 


\ 
4 \« 
+H i 
nH HY ifr 
rH (( a 
LH] 
at fe {HI 
rn ‘Sas 
ul is 5 | 
a 
tl Sr Bo 
th i 
ab i A 
ats if Ar 
q (4 Hy 
HH 4 “2 
rH ay My 
rE Ny 


LV. 4 yy j j 
SO iv 
5A BD SI 
; | a5 § road 


Original from 


THE OHIO STATE UNIVERSITY 


Figure 6.—Sketch of portion of face in longwall mine using face track— Lexington (Mo.) area. 
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Figure 7—Map of longwall mine-face track - Lexington (Mo.) area. 
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I.C, 6893. 
Mine No. 6 


This mine is near Lexington and has railroad connections, The average 
daily production is 530 tons in a 77-hour shift, The output is shipped for 
railroad fuel, The coal, which comes from the mine in large blocks due to 
the mining method employed, is crushed to Winch size for convenience in fir- 
ing locomotives, 


The main shaft has tvo compartments for hoisting and one for a manway and 
is 180 feet deep. This shaft is the upcast whereas the air shaft is the down- 
cast. Ventilation is: provided by a 14-foot paddle-wheel fan, 


Steam for hoisting, fan, and electric power generation is furnished by 
three 72-inch by 18-foot horizontal return tubular boilers, which are hand- 
fired, All electric power is 250 very d.c., and is used for operating coal- 
cutting machines, | 


System of Mining 


Advancing longwall using a face track is the system of mining used, 
Refer to figure 7, which is a mp showing the development of a mine according 
to this system, 


The average thickmess of the seam is 18 inches, and a section is shown 
in the sketch, figure 6, section A- A. 


After the shaft was sunk, a pillar of coal was left to protect it and the 
bottom, Main entries were driven through this pillar toward the property 
lines, Off these main entries other branch entries were driven, turned at 5° 
both to the right and to the left from the main entries on 640-foot centers. 
The distance between branch entries at the face is 480 feet or 24 rail-lengths., 
These entries are brushed in the limestone cap rock or in fireclay bottom so 
that the height of the entries is 5 1/2 feet above top of rail. 


The entries are brushed at night by three crews of two men each (six men); 
there is also one driller and one driver for the three crews, One vertical 
hole is drilled every 41/2 feet with a compressed-air stoper-type drill in 
the center of the entry, These holes are. shot with lo~percent dynamite, and 
the rock is loaded on cars and then taken to the bottom for hoisting, Rock is 
hoisted at night and dumped into a rock chute, From there it goes to a rock 
car and is hoisted over an incline to the top of the rock dump for final dis- 
posal, This limestone rock is sometimes crushed and used for road-building 
material. 


All the brushing is not taken from the nan As much as possible of the 
. fireclay below the coal is lifted, and the balance of brushing is taken from 
the limestone top. = 
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Cutting 


In this mine five longwall mining machines equipped with 3~foot cutter bars 
operate two 7-hour shifts each per day. Three men work on each mchine - a 
runner and two helyvers. Cutting is done in the fireclay under the sulphur rock, 
The ‘kerf" or undercut is 5 to 8 inches high, The machines follow one another 
around the face, which is in the form of an arc, Hach machine will cut an 
average of 450 feet per shift or 25 railelengths, 


The track, which extends around the face, is of 12-pound rail on light 
steel ties. To permit passage of the cutting machine it is disconnected in 
4o-foot sections and turned up on edge against the gob. 


The two shovelers or sheaves Clean up all machine cuttings and sigeet 
them into the gobs; also, they set props under any bad piece of roof. 


At the end of each shift the machine crews leave a report of the places 
and footage cut in each place, 


Loading 


_ Tracklayers go to the parts of the mine where cutting has been: completed 
and move the track ahead the width of the cut (3 feet), then replace and re- 
couple the track so that the place is ready for the loader, 


- The loader, on entering his working place and after examining the roof 
and finding it safe, or making it so by placing props, begins taking the block 
slate off the coal, The coal in coming down rolls over and makes the block 
slate accessible. This block slate is split into large blocks with a pick and 
is removed from the coal, With these blocks of slate are built rock pillars 
(packs) approximately 3 feet square and roughly on 10-foot centers along the 
face and two cuts (6 feet) from the broken coal face, These pillars or pack- 
walls extend from the fireclay bottom to the roof slate, Each loader has 3 to 
4 railelengths of face (60 to 80 feet) as his working place, and he builds the 
packwalls as he proceeds along the face, All rock in excess of that required 
for building them is throwm into the gob back of the pack line, 


A solid packwall (the roadwall) is built along each side of the entry, 
The width between walls is usually 10 feet. The rock packwalls are staggered 
along the line of the face as it advances, (See fig, 6.) 


After cleaning the block slate off the coal, the loader proceeds to ‘load 
his coal on cars, These cars are flat but have a low side board and wing on - 
each side, The clay seam, sulphur rock, and other impurities are thrown into 
the gob, The loader mst leave his place in such condition that it is ready 
for the machine crew, except for removal of the track, 


There are times when the block slate adheres to the roof slate; then it 
must be wedged down, Sometimes the roof slate comes down with the block slate, 
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Various "deficiencies" are defined in the contract with the loader, for 
which he is paid extra, These include tight block slate, which does not fall. 
with the coal and must be wedged down; cleaning up roof slate which falls; | 
loading fireclay from the bottom if the bottom of the wndercut is over 8 inches 
from the sulphur rock; falls of cap rock, when not occasioned by improper work- 
manship of the miner; and other unusual conditions over which the loader has no 
control, 


The loader is paid on a tonnage basis, including allowances for wheeling 
(pushing the car from the loading place at the face to the parting where empty 
cars are received), The maximum distance to this point is set at 250 feet. 


Roof Support and Control 


The limestone cap rock in this mine is exceptionally good, Because of its 
characteristic bending instead of breaking, it is particularly adapted to the 
longwall method of mining, using face track, The average unsupported distance 
from the line of the packs and gob to the face is 3 cuts (9 feet), Timbers 
are used only when necessary to support the roof slate along the face or when 
the cap rock breaks on the face, 


The full weight of the overburden appears to come onto the packs and gob 
about 4O feet back from the face, The entries are not brushed wtil settlement 
of the roof is completed. Breaks in the cap rock occur at times, but this is 
exceptional in this mine. If the break reaches the surface, it usually shows 
ahead of the face line at a distance that depends mee the depth of the coal, 
These breaks soon seal themselves, 


After the coal has been undercut the weight of ine overburden acting on 
the cap rock bends the latter and causes the coal -to -break off at the end of 
the cut so that it falls and rolls over, Settling -of the roof is noticeable 
soon after the coal is down. The rock pillars (packs) soon show that they have 
taken weight. . 3 . 8 


Haulage | 

At the head of each entry at the face is a turntable, (flat sheet); the 
track from the entry and from the face both lead to it. Both loads and empties 
are turned at this point, (See fig, 6.) . : 

All entries are single track, and. trips averaging six cars (boxes) are 
hauled by mules from the receiving point to the shaft bottom, The track gage 
is 24 inches, There are few, if any, partings or storage tracks, 

Shaft Bottom 


The mine has a two-sided shaft bottom, Cars are caged from both sides of 
the shaft and empties taken from both sides, There are no mechanical or 
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gravity loading aids. The loads are placed on a center track leading to the 
cage, and the empties are switched to storago tracks alongside the center MEece 
for loads, | 


Hoisting 


The cars are hoisted on self~dumping cages, and the coal is dumped into a 
weigh hopper in the tipple. The coal from each car is weighed and credited to 
the loader of that car, Each loader has a check number, which is attached to 
his car, 


Tipple and Surface Plant 


The tipple consists of a headframe only. Coal is dumped. into a weighpan 
and then dropped into a feeder, which empties into a crusher where it is re- 
duced to 4-inch maximum size, From the crusher it. goes to railroad cars. 


Major repairs to mining machines are made at a central shop serving two 
mines, 


Mine employees, based on production of 530 tons per day 
Number | Hours worked | Total 


Class of men per da man—hours 
Cagers......0, rr een nee sciohch woes 2 (l-7 14.5 
(1 o Te) 

DVAV EES si iid bie Goes not sivuiaeacas a00 7 112 
A CRIN ON 5: 5-do.cacercsan Oe Gye G4 ak oe ccatane eae 2 rf 14 
Sulphur breaker........cceceee base avetets 1 1 T 
Back brushers (night) ............- savas T t 4g 
Driller (alent) 4 ad s064-a cdentaeearieas ha 1 { qT 
Machine boss (night) ...........0cce. ee 1 { | 
5 machine crevs (day) .....c.cccceveeee} 15 7 105 
5 machine crews (night) .......cccceee el 15 7. 105 
PACE: DOSS45.465c Viens se bores eae es 1 { T. 
Mine foreman......csccecececes Susilo Ven & 8 

Total day-wace employees undereroun 62 - | U35 5 
Loaders: (by tn) sc<+és-0sse0se0ias eeeec} 7 1,015 
Total men underground aa 0 1,450 1,450 
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Mine employees, based on production of 530 tons per day - Continued 
Yours worked Total 
Class of men y man—hours 
Top employees 
TOON no x6 eran has wah week ‘ 2 g 16 
Pi ONG 66 SPREE ee ; 2 8 16 
Dirt—disposal engineer............0008 E 7 7 
RR Re So Betas 2s Se oe by A Utes © : 1 Yj rs 
WOUND 55 cee ce ig week oeEReeSeres ‘ 1 7 7 
DAO so 6k cee aX READE OS RECORD 1 T T 
PRGA AG 6 ch oie aden whaveoneaeerseeue eis 1 vi ri 
Carpenter (does repair work and ex- 
tends electric line in 
WINE) 64:50 Sikes iacwreEbes 1 | 
Oe Copii 5 bien canteens sanan 10 74 ek ae 
Total all omployees Pa ite | 1,524 
Summary 
Total Tons Man-~hours 
Class Number man-hours per man per ton > 
of men per da per da per da 
WOOGIDEs Kick cenexeestsdines 145. | | 1,915 
Entry brushing....... wits ig 10 »136 
COat O06 0188S so 50% sss cewess ‘ 32.5 429 
Haulage and hoisting....... : 20. »269 
Miscellaneous underground,.. 5 ,068. 
Miscellancous top.......... F 45 1 059 
Total - 1720... 26545 | ee | 876 


This mine furnishes an example of advancing longwall mining, using a face 
track, 


Mine No 


Location and General Description of District 


This mine is in the northwest part of Ray County, Mo., and has railroad 
facilities, 


The topography of the country adjacent to the mine is very rough, Due to 
this uneven topography, the depth of the overburden over the coal seam is very 
irregular, The coal seam lies comparatively level. 


General Geology 


The . Lexington seam is mined in this operation, Tho thickness of the seam 
averages 28 to 32 inches, <A section of the scam, with the overlying and under~ 
lying strata, is shown in figure 8, section A- A. 
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There is a clay parting in the seam up to 3 inches in thickness. The top 
coal above the parting ranges from 6 to 10 inches in thickness. Immediately 
over the top coal is a black shale, up to 4 feet in thickness, When this shale 
is less than 12 inches thick it gives considerable trouble, in that it does not 
come with the coal but hangs and falls later in large pieces, At some places 
there is a stratum of hard, shelly shale 3 to 4-inches thick between the coal 
and the black shale, Above the black shale is the. Pemeeyone cap rock, which 
averages 11 feet in thickness, 


Description of Mine 


The hoisting shaft is 360 feet deep and has two compartments for hoisting. 
It is the upcast airway of the ventilating system. The air shaft, which is 
downcast, contains an air compartment and escapeway, The fan is a 3- by 5-foot- 
diameter high-speed fan driven by a 25-horsepower, a,c, motor, 


The mine was developed for the use of conveyors on a longwall face, This 
system was in use continuously for 10 years until 1934, when the conveyors were 
removed and operations changed to a longwall system using individual roadways. 
Because of the varying thickness of the black shale, face-track longwall was 
considered impractical, The open space required for track and cars without 
timbering could not be obtained with the roof conditions existing here, The 
longwall system now in use will not be described, The conveyor system formerly 
employed is interesting and although discontinued merits saa eal dea 


Various reasons were given for the change in evsten of mining, including 
obsolescence of the conveyors (they were heavy and of an old type) and, the 
decrease in demand for coal in the markets served by this mine, and necessity 
for a large investment in new equipment, 


Longwell Operations with Conveyors 
Refer to figure 8, 


The working face was started by making a cut approximtely 1,656 feet long 
from ahd parallel to the main entry which had been driven from the shaft. At 
the center of this face and at about 552 feet on cach side of the center road- 
ways were started by brushing the fireclay bottom to a depth of 24 inches and 
awidth of 11 feet. The fireclay brushing came loose in large chunks, which 
were used to build the roadwalls to partly support the roof, Later, after maxi- 
mum settling of the roof, usually about 4O to 60 feet back from the face, the 
black shale was drilled and shot down in the roadways to obtain height for the 
haulage animals, The ultimate height of the roadways averaged 4 feet, 


Each roadway was double-tracked for a distance sufficient to hold 25 1~-ton 
mine cars on cach track, approximately 150 feet, 
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At the face and parallel to it were two conveyors for each roadway, These 
conveyors delivered the coal to the roadway and discharged it into cars, anda 
crossover from one track to the other permitted loading cars from both conveyors 
at the same time, These conveyors were 265 feet long, and there were six in 
all, two for each roadway. The conveyors were 30 inches wide and of the double- 
pan and double chain type. They were in one 11-foot head section, twonty five 
10~foot sections, and one 5—foot tail section. The 11l-foot section was at the 
roadhead and included the driving mechanism, Each conveyor was operated by a 
15—~horsepower, a,c, motor, 


Cutting 


Six longwall cutting machines equipped with ~foot cutter bars were used, 
There was one machine to each conveyor, All cutting was done at night in the 
fireclay under the coal, Each machine cut approximately 276 feet in an 8-hour 
shift. Three men were used on each machine - a runner and two helpers, The 
helpers shoveled the machine cuttings into the gob and set props behind the 
machine between the conveyor and face. This row of timbers was approximately 
on 3-foot centers, 


At ones end of the wall where the cutting machine cut in, it was necessary 
to drill a hole in the coal, preliminary to shooting with black powder, This 
was called the breakdown shot. At the other end of the face where the machine 
cut out, another hole was drilled into the solid coal and also was shot with 
black powder, It is shown in the sketch (fig. &) as the "solid shot." The fact 
that this longwall face was between solid coal on each side made it necessary to 
shoot down the coal on both ends of the cut to start the face coal to drop. 


There were 11 loaders to each conveyor, and they loaded approximately 75 
tons from 276 feet of face, After the coal was loaded, the props between the 
conveyor and face were knocked out, and the conveyor moved ahead to within 30 
inches of the face — the distance necessary to clear the cutting machine, If 
roof was bad, it was necessary to set props ahead of the row to be knocked out 
and advance the conveyor in stages instead of at one move, After the conveyor 
was set in its new position, timber cribs 32 inches square and set on approxi- 
mately 30-foot centers were built from props approximtely 4 feet ahead of the 
gob wall, The rows were staggered. The cribs, machine cuttings, roof slatc, 
and impurities thrown into the gob, together with the roadwalls, supported the 
roof and permitted gradual settling of the overburden, The slow movement broke 
the coal at the face, and the main weight was thrown back onto the gob, 


Each conveyor had the following crew: 

1 machine crew at night 

1 driver ) 

1 chunker ) to each roadhead or two conveyors 
1 face boss) 

ll loaders 
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Bottom brushing and building the roadwalls wee done at night by six men 
for three pairs of conveyors, Three other men for three pairs of conveyors 
working at night brushed the roof of the entries. This was the back brushing. 
The shale was drilled and shot down. This rock was loaded into cars, taken to 
the shaft, hoisted, dropped into a rock car, and hauled up an incline and 
dumped on the rock pile or dirt dum. 


The area worked out in this panel from 1931 to 1935 by this system was 
approximately 1,656 feet wide by 2,000 feet long; about 76 acres, 


Haulage 


' The mine cars were hauled by a storage-battery locomotive from the double- 
track switch in each roadway in 25-car trips. Two of these locomotives operated . 
on the day shift and one at night, ee 


Spotting of cars from the double~track storage tracks in each roadway to 
the conveyor loading head was done with Shetland ponies working in teams, one 
team to each roadway, The track gage was 36 inches and capacity of the cars 
about 1 ton, | 


Hoisting 


The cars were hoisted on self~dumping cages, Cars were cross-caged on the 
bottom, 


The hoist was 150-horsepower, a,c., operated by remote control; the hoist- 
ing engineer was stationed in the tipple. 


e a face ant 


The coal was dumped from cars onto the shaker and prepared in the following 
sizes: | 


Inches Grado Percent 
lil Screenings 10 
11/4 by 3 Mut 10 
3 by 10 Lump M9) 
10 Chunks LO 


The tipple was arranged, for loading on four railroad tracks. 
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Mine employees, based on production of 150 tons per day 


Total 
Class | Number | Hours wortced | man-hours 
@ =}6 ner da per da 


VA 2OPS iiite dite wa ie Pee ee ere ae 1 9 9 
BMPGY. WALLET obs ee eaed Sk kd ae ee ee | 3 g 
TOS) CrODDED icc de is ncncueeeoees - 1 S & 
Motormen (day)... ccs ceeseevece 2 g 16 
Motormen (night) ........ ccc cece eee 1 — & & 
Trip: Tiders,si:cncuanGievevune quate 2 g 16 
DEV Vere icice de aaieinceaes usiidsereac th 3,2 8 oh 
Trackmen.......- Sinaarneen ales iis 2 g 16 
Top brushers (night)............ ca 3 3 oly 
Bottom brushers (night)........ a 6 g Ug 
Shot firer (night)............ re 1 8 3 
6 machine crews (night).......... : 18 g yy 
Loaders..... ideas trata iat le pienlaretaeys : 66 & 528 
Conveyor operators... . cece eee ee ; 3 & ou 
Chunkers......... Give aut. ot wanartiene yorare ; 3 8 ol 
Maintenance men.,........ Dehevaties ee 3 g ol 
Night foremen........00.c00% ates 2. g 16 
Mine foreman........... sie eacaceese ae: 1 & g 
Total men underground.......... ; 119 953 953 
_ Top employees | 
Engineer (day)......ccecccccvces a 1 9 , 
Engineer (night) .......cccccees ati 1 9 9 
MO CHANT CS oS. 5 sss: evaguaie aoe bier eee 2 g 16 
Dirt-disposal engineer.:........0. 1 & 8 
Tipplemen........ a ea Cie Bassa a 4 8 32 
TOPMCM «6 sbde ceseatere eee re ee ree 2 8 16 
BIAGIO MU Wis i.51a.uie tans Sas amrictasantea ae ee 3 g 
TOUAL. LOpMeNenws -ate-au tues Da ree He 2 98 __98 
Grand total eee eee re 1: 1,051 
Man-hours 
Class per ton 
per da 
LOACINE sg sacceeicnes bcs woken 1,333 
Entry brushing..... savecas ee »L/8 
Coal Cutting isis ddnseaesee 0359 
Haulage and hoisting........ 2258 
Miscellaneous underground,.. 089 
Miscellaneous top.....ceeece as. 64 6.¢ Y 
Total | | 
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All employees were on a day-wage basis, 


This mine furnishes an example of longwall mining, using conveyors, in the 
Lexington seam, 


EXCELSIOR FIELD, ARKANSAS 


General Description of District 


The Excelsior field is in the western part of Sebastian County approximately 
20 miles south of Fort Smith, 


The topography of the area is mariced by high ridges and flat valleys. 


The Midland Valley Railroad traverses the region and serves most of the 
mines in this field, 


Geology 


The Hartshorne coal seam, which is mined in the Excelsior field, outcrops 
along the south side of Backbone Ridge and dips south. At the outcrop the dip 
ranges from 2 to 3°, decreasing as it extends south, It lies above the Hart- 
shorne sandstone in the Greenwood syncline and is near the base of the Spadra 
formation, : —_ = 


The coal seam at the mine visited had an average thickness of 30 inches. 
Above the seam was & draw slate averaging 2 inches in thiclmess, The roof over 
the draw slate was a hard, black slate. Under the coal was a few inches of hard 
sandy shale and beneath this the Hartshorne sandstone, | 


A proximate analysis of the coal is as follows: 5 


Moisture, as received,, -percent 3,64 
Volatile matter......... do, 16,57 
Fixed carbon........s6e. 0, 76,00 
AGW et Ss aioe tea tat Sach gated do,.: 319 
DULDAUT.c.neiedeueecewee: 0% 083 
Disb lle: weenie nesses pee woeee 14 3525 


Mine Ho, & 


This mine is near Hackett, Ark,, and has railroad connections, The daily 
production is Aaa 325 renee which is sold commercially in the markets 
of the Middle West, 


7 Collier, A, J,, The Arkansas Coal Field: U.S, Geol, Survey Bull. 326, 1907, | 


p. le. | 
5/ Collier, A. J., Work cited, p. 97. Arkansas State Inspector of Mines, 


Anmal Report: 1924, p. 9. 
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The mine was opened with a slope and two air courses, which are the manways. 
The fan is at the air course which is the return in the ventilating system. 


system of Mining 


Figure 9 includes a sketch showing the development plan of the mine, 


The slope was driven down the dip in the coal seam. Crosscuts were made 
to the right and left from the slope every 40 feet, and at 40 feet in the air 
courses were turned and driven up the pitch parallel to the slope, Thus there 
was a 40-foot coal pillar protecting each side of the slope. The bottom of the 
slope was brushed 7 1/2 feet wide and 5 feet deep to give height for haulage. 


A solid line of timber cribs 34 inches square was built in the air courses 
15 feet from the solid face, The air course was between the crib line and face 
of the slope plllar. Branch entries, cut 25 feet wide and with the bottom 
brushed in the center of the entry 7 1/2 feet wide and 5 feet deep, were turned 
to the right and to the left at right angles to the slope and at 300-foot in- 
tervals, Solid timber cribs 34 inches square and made from sawed timbers were 
built on the bench on the down side of the brushed roadway, and a double row of 
cribs & feet apart was built on the upper side of the entry, The air course 4f 
the entry was on the lower side between the crib line and the solid face parallel 
to the entry. Crossbars 16 feet long and set on 4 1/2-foot centers along the 
entry were placed on top of the cribs to support the entry roof, The double row 
of cribs on the upper side of the entry supported the roof and protected the 
powerhead of the conveyor. 


Cutting began at the lower side of the face in the 15—foot space between 
the cribs erected in the air course at the solid face, A longwall mining ma- 
chine equipped with a 4 1/2-foot cutter bar cut a 5~inch kerf in the bottom of 
the coal seam along the 300-frot face that paralleled the slope. It also cut 
around the face of the entr:’, aacvancing it to maintain a distance of approxi- 
mately 100 fcet from the discharge end of the conveyor to the face, The machine 
crew consisted of a runner, helper, shoveler, and timberman, The 400 feet of 
face plus the 25 feet of entry face were cut in approximately & hours. Outting 
was done at night. | 


The conveyor is of the single~pan type with single chain, It is 24 inches — 
wide at the top and 18 inches wide at the bottom and is light in weight, the 
supports being made of 2 by 4 timbers, The chain returns under the pan along 
the bottom, It is built in 6-foot sections and is easily manipulated around 
timbers, It is powered by a 7 1/2-horsepower, a.c. motor, Figure 9 shows the 
location of the conveyor and working faces, The conveyor is placed approximately 
42S 4nches from the solid face before it is cut. 


The face of the wall or panel extends from the lower entry to the one above, 
which has been worlzed out, The crew employed on a 300—foot face is usually as 
follows: a 
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loaders 
face boss 
chunker 
entrymen 
brushers 
machinemen 
timberman 
engineer 


BPl-eNm MORPH O 


The same crew would be used on a 240-foot face, except that the loaders 
would be reduced to eight men, Approximately 125 tons of coal-is extracted from 
a 300-foot face and 100 tons from a 240-foot face, At present, three faces or 
panels are being worked, - 


The loaders remove the cut coal and place it on the conveyor, set one row 
of props approximately 42 inches from the solid face on 3- to foot centers; 
and move the conveyor ahead one cut (4 1/2 feet); this cycle of operations 
usually takes 7 hours, It requires approximately 4u5 minutes to move the con— 
veyor ahead and prepare it for operation. 7 


' The engineer and chunker move the powerhead of the conveyor ahead and ex— 
tend the double row of cribs along the upper side of the entry. 


The two entrymen load the coal from the face of the entry, erect cribs on 
the lower side, and place a 16-foot crossbar over the entry just ahead of the 
conveyor powerhead, One end of the crossbar is supported by a crib on the lower 
side of the entry, and the other end is supported on heavy props. Iater, as the 
conveyor is moved ahead, the end of the crossbar is caught by cribs, The entry- 
men also drill two breakdown shots in the corners of the entry face and shoot 
down this coal, All of the work is usually done in a 77-hour shift, 


Another method of advancing the roadway ahead of the working face is being 
tricd, A steel pan 10 feet long, constructed of plate reinforced with 4 by 
winch angles, is placed across the bottom-brushoed roadway from bench to bench, 
The bottom of the pan is solid, except for.a foot opening in the center, When 
the mining machine reaches the side of the roadway adjacent to the longwall face, 
it is pulled across this pan or "spanner" to the other side of the roadway. From 
here it cuts an additional 35 feet of face on the down side of the roadway. If 
the machine is at the down side of the roadway, it would first cut the 35~foot 
face, then cross the spanner and start work in the 300~foot face, 


In the other method, the mining machine on reaching the roadway would be 
dragged along the benchon the upper. side of the roadway 100 to 125 feet to the 


entry face, The spanner eliminates the "deadheading" of the mining machine 
from longwall face to roadway face, which consumed considerable time and labor, 
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The spanner pan not only serves as a bridge for carrving the mining machine 
from one side of the roadway to the other but also aids in loading, The two 
loaders who work alons; the 55~foot face pass the undercut coal onto the pan and 
through the opening into cars placed in the roadway under the pan. 


The pan remains across the roadway at all times and is moved ahead as the 
longwall face is advanced, 


The face of the roadway is kept 100 to 125 feet ahead of the longwall face 
and is brushed in the bottom, as in the other method, The roadway is advanced 
by hand and shot on the solid to a width of 10 feet in the coal, <A temporary 
air course is carried 30 inches wide alon; the down side of the roadway, A 
permanent air course is mde by building a solid row of cribs 5 feet from the 
solid coal on. the down side of the 35-foot face, 


Figure 9 includes a sketch showing the method of roadway advance, 


The two brushers work at night, They drill and shoot the bottom brushing 
in the entry and load brushing into cars, These are hoisted and dumped on top. 


The timberman, who works with the machine crew at night, sets a second row 
of props in front of the conveyor, The props have a 4~by 8- by 18-inch cap 
piece called a "squeeze block", which is wedged against the roof, 


The slope and new branch entries are developed by a machine crew of two men 
and one fireboss, 


Roof Support and Control 


Figure 9 also shows the location and method of timbering used in this mine. 
The squeeze block used on the timbers adjacent to the conveyor acts as the term 
implies, Instead of the weight of the overburden pressing directly on the prop 
and breaking it, the squeeze block is gradually mashed, and most of the weight 
is directed into the gob and part of it to the face, The weight acting on the 
face breaks the coal down after it has been undercut. 


As the worked-out area increases, the roof gradually subsides from the 
weight of the overlying strata and slopes from the face toward the gob in the 
worked—-out area, Finally the squeeze blocks are mashed completely, and the 
angle of the roof is such that the props are Jziclked out and the roof rests on 
the gob, which consists of draw slate and other debris that have been thrown 
into it. The movement has been gradual since the squeeze blocks were intro- 
duced, and breaks that occur in the roof do little damage at the face, Prior 
to the use of squeeze blocks falls of roof were frequent, and a great amount of 
trouble resulted. The introduction of the squeeze blocks or caps decreased the 
unsupported area between provs, and gradual crushing of this block prevented 
sudden application of the weight on the prop. 
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The depth of the overburden varies and at the face of the slope was ap— 
proximately 200 feet. Some of the strata in this overburden contain water, 
which drains down the breaks into the mine, and through the gob to the entries, 
where it is gatnered in sumps and discharged to the surface by pumps, 


Haulage 


The grade in the right branch entries was down toward the face and in the 
entries at the left up toward the face, An electric hoist let the trip of cars 
down to the loading end of the conveyor in the right entries, and on the left 
entries pulled the trip of cars to the loading station, 


There was a parting or storage track for both loads and empties in each 
branch entry off the slope; empties were delivered to the loading station and 
loads returned to the partings by the electric hoists, 


A trip consisted of 10 cars, each car having a capacity of approximately 
2,500 pounds, 


Hoisting 


Loaded trips were hoisted up the slope to the tipple. Brushing rock was 
hoisted at night and dumped onto a rock chute, whence it was hoisted by another 
electric hoist over an incline for disposal on the rock dump. 


Tipple and Surface Plant 


The tipple is constructed of wood and has storage tracks for loads and 
empties. The coal is dumped onto shaking screens and prepared, The sizes vary 
with the demand and usually are as follows: 


Inches Grade 
+10 Fancy lump 
10 by 2 1/2 Grate 
-2 1/2 | Nut 
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Mine employees, based on production of 325 tons ver da 


| _ | | Total 
Class Number | Hours worked man~hours 
2 of men per da | per da 


FirebosS...... cece eee Sine auais 1 C: ( 
Rope rider........ al otieiatecg megane 1 oa rf 
Switcher............. ses iateeua las 1 t t 
Pumper,...... Se ern aan eee 1 7 T 
Electrician.......... caus nae 1 7 if 
IOBGET S bid Sanaa ees deans ait ou rf 168 
Face DOSSeS...... ccc ese ceceves 3 8 a4 
CIMINO TS ess oie ecaeca tooo re ar 3 7 el 
Entrymen.......cccceeee eee 6 rf ho 
BUSHES 53 6:2 s0056% sete sees Pane 6 T ae 
3 machine CrewS.......cccecers 9 8 {2 
Timbermen.........+..- maton 3 g a4 
PN SINCEPS i556 ke eSs. 6 hbo ae eas ; 3 rf el 
Mine superintendent,......... ; 1 8 8 
Mine development, ..cccccsssees : rf _— 
Total men underground....... 5 18 78 
Top employees 
Engineers,....... ihe sich atendia Wikve eee 2 16 
Car trimmers,......... sebuah fed ; 2 14 
COUP IGF crises scree lomae ee eeenwe ; 1 t 
Weighman.........00- fe Ddiouata taace : 1 ri 
Blacksmith: ss G.i4dse ose dere L ee eee 
Total topmen.......eeeecees 51 51 
Total all enmloyees C 
Tons | Manehours 
Class per man per ton 
per Ge 
Loading 1/:........ Serataricsns tk shee 0,720 
Entry brushing........ccccceeces e129 
Coal cutting... ee eoccece ecel 
Haulage and hoisting.........ee. LD] 
Miscellaneous underground, in- . 
cluding development....... ieaiene e292 
Miscellaneous top........ eee 108 


| 65 .00 
Total [ais Fees REF: aera 277 a 


1/ 3 entrymen included in loading and 3 entrymen in miscellaneous underground, 


This mine is an example of longwall mining, using conveyors, in a 30~inch 
seam of coal, 
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PARIS FIELD, ARKANSAS 


General Description of District 


The Paris coal field is in Logan County approximately 40 miles east of 
Fort Smith and adjacent to Paris, the county seat.. 


The Missouri Pacific and Fort Smith, Subiaco & Sioa Seana: serve 
this district. Practically all of the tonnage from the mine is shipped by rail 
to markets in the Middle West and Northwest, 


The topography of the area is rolling to rough. Two large "buttes", lo- 
cally called Short Mountain and Little Short Mountain, overlie the coal basin, 


A sketch map of this coal field is shown in figure 10, The Paris Basin or 
field is approximately 3 miles wide north and south by. Spee ee 6 miles 
long east and west. , _ 


Geology 


The coal seam lies in an elliptical basin, ‘The seam dips from the outcrop 
around the basin toward the center, The dip varies, averaging 8° 30' at the 
crop line and decreasing as the center of the basin is approached, The over- 
lying strata are sandy shales, with thin beds of shaly sandstone. | 


The thickness of the seam ranges from 18 to 32 inches, The coal appears 
to be thinnest along the west outcrop and thickest at places on the north out-- 
crop, Usually there is a band of bony 4 to 7 inches thick on top of the coal. 
This bony adheres to the coal, In some mines there is a 1/2- to l-inch clay 
seam, locally called "muck", which separates the bone and coal from the hard, 
sandy shale roof, At other places this muck seam does not exist, and the bony 
and coal adhere to the roof, Below the coal seam is a hard, sandy shale, At 
places there is a seam of panera) a few inches thick between the coal and this 
hard shale bottom, 


Collier, in Geological Suevey Bulletin 326, page 81, states, "Chemically 
it is semibituminous and somewhat higher in hydrocarbon than the average Hart- 
shorne coals in the same region," Locally and in the Kansas City markets it is 
classed as a semianthracite, It is a high-grade, smokeless coal, 

A proximate analysis is as follows: 2/ | 
6/ Coliier, A, J., work cited, BP. 98 . 
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Figure 10.— Map of Paris coal field, Logan County. Ark. 
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Figure 11~Map of longwall mine using conveyors - Paris (Ark) field. 
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As received, moisture... .percent olf 

Volatile matter......... a Udo: 14,69 

Fixed carbon,.........6. . do, 73 47 

PB io e-t. m6 n.d verte ehe anew . do, 9.07 

00) oh) & en eo do, 2.19 

1S A ee a ere ; 13,774 
Mine No. 9 


- This mine was opened with a slope driven from the outcrop of the coal down 
the dip of the seam, The grade for the first 450 feet was approximately 89-30! 
but gradually diminished to about 3 percent, at the bottom of the Benes which is 
down approximately 2,300 feet, 


The coal . seam averaged 20 to 22 inches in thiclmess. On top of the seam, 
and adhering to it, is a "bone" 4 to 7 inches. thick, Above the bone the roof 
is a hard, sandy ‘shale, The bottom is also a hard, sandy shale, | 


System of Mining 


This mine is using chain eongavors on longwall faces, Figure 11 is a plan 
of the mine, showing the ewer of mining in use, A. es 


The slope was developed ty removing the coal to a width of 50 feet for 
about 1,100 feet. In the center of the slope, the bottom was brushed to a 
depth of 41/2 to 5 feet and a width of 8 feet for the slope track, A double 
line of timber cribs was set on cach side of.the slope roadway on the bench 
above the track, The cribs supported the roof, and crossbars were placed over 
the roadway across the two outside-rows of cribs on approximately 3-foot. centers 
to support the roof above the roadway. About 300 feet down the slope an east 
entry was turned at right angles to the slope, and about 1,050 feet down both 
east and west entries were started off the slope and at right angles to it, 


The original plan of working was to extract the coal by making cuts along 
the sides of the slope inside the rows of cribs along a 350-foot face, dis— 
charging the loaded coal from conveyors into cars set in the lst east entry. 
This procedure was followed along the lst east to its end. Operations were 
then started at the 2d east, and extraction paralleled the slope between the 
Ist and 2d east, The conveyors discharged the loaded coal into cars set on the 
ed east, This system was continued until the coal between the lst and 2d east 
was extracted, Tne same method of operation was followed on the west side of 
the slope from the lst west, 


The direction of the slove, descdénding, was due south, and the direction 
of the slips in the overlying strata above the coal scam was approximately S, 
10° E,, nearly parallel to the slope and the faces of the lst and 2d east and 
Ist west walls, The natural slips in-the roof were practically parallel to the 
faces of the walls making it difficult to hold the roof, It was therefore de- 
cided to carry future working faces approximately east and west as nearly at 
right angles as possible to these natural slips or planes in the strata over- 
head, 
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Beginning at the ed east, the slope was extended down the dip approximately 
1,200 feet. The slope was cut to a width of about 12 feet and the bottom brush- 
ed to a depth sufficient to give 6 feet clearance above top of rail. Air 
courses were driven on each side of the slope, The distance between the center 
lines of the slope and air courses was approximately 40 feet, East and west 
entries were turned at the face of the slope and at right angles to it. The 
system of mining is the same on both the east and west sides of the mine, and 
the operation on only one side will be described, 


'A coal pillar was left between the 2d west entry and its air course. 
Center line between the entry and air course was about 40 feet. ‘The 2d wesf 
entry was brushed in the bottom deep enough to give Clearance of 6 feet above 
the top of the rail, The air course of the slope was brushed in the bottom for 
& distance sufficient to permit storage of 12 empty cars inside the air course 
of the 2d west entry, A 40-horsepower electric hoist was placed at the head of 
| slope air course at the lst west entry. (Refer to fig. 11, hoist placed at 
A, Boal 


Beginning at the slope air course, holes were drilled on 32-foot centers 
3.1/2 feet deep in the coal along the side of the 2d west air course for a 
distance of 512 feet, After the face had been cut, these holes were loaded 
with 4 to 6 inches of Dblacix as and shot, These are called the "break-in 
shots," 7 


A ieaeentt mining machine sakeneds with a 4 1/ e~foot cutter bar undercuts 
the 512 feet of face, The cutting is done in the bottom under the coal. Three 
men, a runner and two helpers, operate the machine at night. The undercut or 
kerf averages 5 inches. Two men on-day~shift sump in the cutter bar at the 
beginning of the face, In this way the machine is ready to cut across the face 
when the machinemen report for work at night.. The 512 feet of face is usually 
cut in 7 hours, 


The conveyor, which is 500: feet eae Baa of the ‘double-pan and single- 
chain type, is set approximately 4 1/2 feet from the face, ‘The conveyor is 
driven by a 1}-horsepower , &.C. moro: an 


For each eonveyor the following crew, seciusiye of the machinemen is em- 
ployed: 


loaders 
chunkers 
face boss 
engineer 


MeN 


The loaders clean the bony off the top of the coal with picks, and then 
‘load the fallen coal into the conveyor, After the coal is loaded, they set a 
row of props approximately 4 1/2 feet from the solid face of coal; drill the 
"break-in shot" holes every 32 feet along the. face; and knock out the row of 
props next to the conveyor and move it ahead 41/2 feet, If the roof is bad 
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SECTION B-B 


Figure 12.—Sketch of longwall face using conveyors-Paris (Ark.) area. 


Digitized by Coc gle Original from 
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and the conveyor cannot be shifted the full distance at one move, other props 
are set a short distance ahead before the first line of props is taken out. 

This operation is repeated until the conveyor has been moved the full distance, 
Fach loader is furnished a jack, and the conveyor is moved as a unit without 
being disconnected, The loaders also build a row of cribs back of the conveyor 
after it is placed in its new position, All of these operations are performed 
in a 7~hour shift. Figure le sketches the location of the conveyor and working 
face, 


Two eee eee the conveyor and attend to ca and loading the 
cars at the discharge end of the conveyor, | 


| ‘The engineer operates the hoist, whici lowers the ‘eis of cars ‘and places 
them for loading as directed by the chunkers., After a trip of cars is loaded, 
the engineer lowers it to the main haulage entry, where it is picked up by the 
hoist rope. The hoist is located at the parting or storage tracks, Empty 
trips are pulled back to the loading oe at the face. The hoist is shown at 
A in pies 2 ll, | | 


As the coal is extracted and the face advanced, the bottom is brushed at 
each end of the hr to form the roadway. At the loading end of the wall 
the bottom brushing is kept 12-car lengths or more ahead of the wall, At the 
other end the brushing is kept about one cut back of the face of the wall. the 
brushing is done at night, and the track extended at the discharge end of the 
conveyor, As area C, (fig. 11) is advanced: brushed roadway B becomes the 
loading road for area D. When this occurs the hoist at A is moved to point B. 


Usually after the face of an area has been advanced several hundred feet, 
a hoist would be set, as at EH, and another face started along area fF, 


One face is working on the east side of the mine, and two faces on the 
west side, An averaze of 120 tons is obtained from each cut along a 51l2-foot 
face, 


Development of entries and slope is ordinarily done during tho idle season 
using shortwall mining machines for cutting. 


Roof Support and Control 


Refer to figure 12, At each end of the 512-foot face, 2 1/2= by 6-foot 
cribs are built on the bench at each roadway. Adjacent to these cribs is 
placed a set of four oak blocks 16 to 20 inches in diameter and 28 inches long, 
Sometimes a greater number of blocks is used, since they control the settling 
action of the roof as well as protect the powernead of the conveyor, The 
weight of the overburden is directed to the gob in the worked-out area, 


Between the two large cribs and corner blocks at each end of the face, 
small cribs 30 inches square are set back of the conveyor on approximately 


15-foot centers, Props are set betwoen these small cribs on about 3- to foot 
centers, The cribs and props are staggered as the position of the conveyor 
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is advanced. Approximately 600 props are used in the cribs and timbering for 
each cut of coal, Machine cuttings, bony coal, and other impurities and rock 
that may fall from the roof are thrown into the gob and help support the roof as 
it subsides, 


The first break in the roof over the area of coal being mined usually 
occurs after the face has advanced 50 to 60 feet, After the first break, the 
roof ordinarily breaks every 4 1/2 feet or, one cut, of advance of the face. 
These breaks sometimes snow on the surface but soon seal themselves, due to 
the thick shale stratum in the overburden, There are several water strata in 
this overburden; the water runs down the breaks into the gob and drains from 
there to the entries, where it is gathered in sumps and relayed to the surface 
by pumps, powered with a.c, motors. The pumps deliver about 700 gallons per 
minute. 


Haulage 


The cars have a capacity of approximately 2 1/2 tons, There are usually 
l2 cars to a trip, which is handled as a unit. The trips are lowered down the 
slope to the main parting or storage track on the west entry at the face of the 
slope, The grade in the west entry is toward the face, and the trips of 
empties run to the parting by gravity. An electric hoist at the parting lowers 
the empties to the loading roadways on the west side of the mine and pulls the 
loads ‘back to the parting. Another electric hoist is situated at the face of 
the east entry and handles the trips from that side of the mine back and forth 
between the loading roadway and the parting, From the parting the trips are 
pulled up the slope by the main hoist to the tipple. 


Props and timbers are let down to the parting in cars and are delivered 
to the faces when needed, 


Loads and empties are gathered entirely by the various electric hoists. 


Hoisting 


A 350-horsepower, a.c. electric hoist is situated in the tipple and is 
the min hoisting unit, The l2-car trips are passed through a rotary dump and 
emptied without uncoupling. The coal is discharged onto shaking screens for 
sizing, The hoisting engineer operates both the hoist and the rotary dump by 
remote control, 


Ventilation 


The air passes down the air shaft, situated approximately 1,000 feet east 
of the main slope and just south of the 2d east, and splits at the bottom of 
the shaft. One current passes south to the face of the 3d east wall, thence 
across the face and south to the 3d east, thence west along this entry to the 
slope; it returns up the slope to the air course, to the main air shaft, 
situated a little south and east of the slope mouth, then up the air shaft to 
the fan, 
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Another current passes west along the 2d east entry through the overcast 
over the main slope, thence along the faces of the walls off the 2d west entry, 
south to this entry, and east along the 2d west to the slope, returning up the 
Slope to the air course to the main air shaft and to the fan, There is a door 
on the slope just outside the air course to the main air shaft, 


Ti and face Plant 


The tipple is equipped with shaking screens, which prepare the following 


sizes according to the demand: 


Inches Grade 
8 by 14 Lump 
& by 10 do. 
6 by 10 do. 

: 8 by 2 1/2 Furnace 
6 by 2 1/2 - do, 
11/4 by 21/2 Mot 
11/4 by 1/2 Chestmut 
-1/2 Slack 


Percent 


RNontf l 


Machines and other mining equipment are repaired in a well-equipped shop. 


Mine employees, based on production of 360 tons per day 


| 
Class of men 


Fireboss (gas man) .......ceccccceees 1 
Machine maintenance men (sumpers)... 2 
TAMOSIMEN 55.6 4-8'4-0 9-6 eb 6 eS SOA SSS 2 
Parting hoisting-engineer........ ee 1 
Parting trip-rider........cccees eae 1 
Slope trip-rider..........ccecees ee 1 
VEO DON aseiserac toy trac Gala rane nai erase ave etnn ero avers 1 
BEUSHCYSs.c:5o bes ee ew Se ee Sas eieeoamiss 3 
Hoisting engineer for conveyors..... 3 
Chunkers....... gees as bakes au ane eee 6 
3 MACHING CrOWS vs 645 ceecede esau ia 9 
TOS GCTR ck oi oe ed Sates ee eee Sees Al 
WACO: DOS S66 iis ui ns aie eae sa wens : 3 
Mine: LOreMan s 6sis sh ew SS 1 
Total men underground...........0- 85 
Top employees 

Hoisting engineer and dumper........ 1 
Cleaning CAD LOS oe cnc oie we adreerete oseceee ‘ 6 
SlAte PICKCrS viene s a's SGA SMe eee 3 
TOPMEN 3s 6stus ewes eee aww eas arias l 
Tipple operator,....... ee eer 1 
Blacksmiths,..........: ee Tee ee ee és 2 
Gar Tepal Ver si. ieakesancwas eer es ; 1 
TimbGY 10adereiad5 454 Sew e ware wees Beret 1 
Total topmen,....cscsccsscevees 16 
Total all employees 101 
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Total 
man-hours 


t 
14 
14 


596 


113 
OS 
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Summary 
= Total Tons Man-hours 
Class Number man~hours per man per ton 

of men per da per de per dA. 
LOBdINe isc canidvewsiues sates 57 399 6,31 1,108 
BYUSHINE yiis4 a -ae.eitieteaasteewierdts 3 el 120 .00 ~058 
Coal cutting..... i anaeetasws ll ai 2,f2 21) 
Haulage and hoisting...... eg 8 57 »OO 4158 
Miscellaneous underground,..| 7 50 51,43 4139 

Miscellaneous top....sececes 1 10 ot 00 29 
Total | 3101 ~=~f S709 Ssd| 5G 2969 


This mine is an example of longwall mining in a thin seam of coal, using 
conveyors, 


Mine No, 10 


Mine No. 10 in the Paris Basin was opened by driving a slope from the sur- 
face through the overburden to the coal seam, This is a "rock" slope driven 
approximately 500 feet on an 13° pitch, The slope was continued in the coal 
toward the property line, From the foot of the rock slope section the dip of 
the seam is slight, as it follows approximately the axis of the basin, Figure 
13 is a sketch showing the development of the mine, 


The average thiclmess of the seam is 18 inches, Above the coal there is a 
hard slate of varying thickmess, averaging 2 inches, Between the hard slate 
and the shale roof is a "muck" seam, which separates the coal and bony from the 
roof, When the coal is wmdercut the coal and hard slate separate from the 
roof, due to the muck parting. The characteristic of the seam - parting from 
the roof without shooting or wedging after the coal is undercut - brought about 
development of a system of longwall mining using "scows." Only this phase of 
the mining operation will be discussed, : 


System of Mining 


The slope or main entry was brushed in the bottom, The height from top 
of rail to cross timber ves approximately 6 1/2 feet, Longwall mining machines 
equipped with 4~foot cutter bars were started on each side of this main entry 
and cut a face approximately 420 feet long. 


A bar extending into the cut was attached to the rear of the mining machine. 
Fastened to this bar was a 5/8-inch, 6~ by 19- plow-steel cable, As the 
machine progressed along the face this bar drew the cable along the rear of the 
cut in the kerf, There was a sheave at each end of the cut. One end of the 
cable was attached to a steel plate, called a "scow, 1/4 inch by 4 1/2 feet by 
16 or 20 feet long. The cable passed around the sheave to one drum of a double 
drum electric hoist, Another cable from the second drum of the hoist was run 
around a tightening sheave attached to a chain and jack, then around the second 
sheave at the face, and was attached to the other end of the scow, The hoist 
was driven by a 15-horsepower a,c, motor and the drums were lt inches in 
diameter, . : | : 
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Figure 13 includes a sketch of a working face, using a scow, 


The mining machines cut in the sandy shale bottom. The bottom is exceed- 
ingly hard and about two 7-hour shifts are needed to cut 420 feet of face, 
Three men, @ runner and to helpers, operate the machine, which is run at night. 
Sprags are set in the kerf as cutting advances, 


In the center of the 420-foot face a roadway was started at right angles to 
the main entry by brushing the bottom. A double track was laid in this roadway, 


Loading begins at the roadway in the center of the cut. Sometimes a steel 
plate on which sharp spikes extend upward is placed in the kerf, As the coal 
falls, these picks enter the coal, A cable attached to an electric hoist in the 
roadway is fastened to the steel plate, and the hoist pulls the first chunk of 
coal out from the cut. This is the "break-in," The scow is now put in operation 
and is loaded automatically by pulling it under the cut coal. The load consists 
of blocks of coal 4 feet in width by varying lengths up to the length of the scow. 
The scow is held to the rear of the cut because of the position of the sheaves 
at each end of the face, The scow is moved back and forth under the coal until 
all of the coal has been removed, 


As the scow brings a block of coal to the roadhead, a cable is placed 
around the block, The end of tie cable is attached to a hoist in the roadway 
and the block of coal is pulled off the scow to a loading plate or chute, From 
there the large chunks are placed on cars 10 feet long by 5 feet wide, with a 
flat bed, Should rock fall along the face, it is also taken out on the scow. 

A 420~foot face yields approximately 80 tons. 


The crew of men in a 420-foot face is as follows: 


-§6 men who look after the loading of the scow, 
either coal or rock 

2 chunkers at the roadway 

lL engineer on hoist at roadway for pulling large 
blocks of coal off scow onto loading plate 
or chute 

1 man who operates the scow hoist 


After all the coal is loaded, these men set a row of props 3 feet back 
from the solid face, move the scow hoist ahead, and set cribs along the roadway 
and around the scow hoist to protect it, 


As the face is advanced, roadways are usually brushed in the bottom le 
feet wide for double-track storage of loads and empties back of the loading 
plate, 


Roof Support and Control 


The roof adjacent to the main entry and roadways is supported by timber 
cribs, usually 4 feet square, on the bench above the brushing. Cross timbers 
extend across the entry to support the roof over the entries and rest on the 
cribs, 
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If the face is advancing up the dip, the direction of the weight will be 
toward the gob and toward the face if the face is advancing down the dip, The 
direction of pressure iswually toward the dip. The unsupported distance from 
prop line to solid face is usually about 7 1/2 feet. 


The first break in the roof of a new face usually occurs 50 to 60 feet 
from the main entry and sometimes causes heavy rock falls back from the face, 
so that the roof is difficult to support, and heavy timbering along the face 
is then required, After the first break there usually is a break every 4 feet, 
and the weight is supported by props and cribs along the face, Considerable 
amounts of water entef the mine through these breaks, It is gathered in sumps 
and delivered to the surface by pumps. 


Haulage 


Three storage~battery locomotives are used for gathering. The main part- 
ing or storage track is at the bottom of the rock slope, and these locomotives 
take empties to the face roadways and return with loads to the slope parting. 
Trips are usually of 6 cars which have a capacity of approximtely 1.5 tons 
each, 


Hoisting 


At the slope bottom a rope is attached to the six loaded cars, which are 
hoisted up the slope to the tipple by a 300-horsepower steam hoist, 


Tipple and Surface Plant 


The tipple is of steel, The cars are spotted on a track adjacent to a 
steam ram, which pushes the large blocks of coal off the mine car onto a con- 
veyor, The latter delivers the coal to a machine that cuts the bony from the 
top of the coal; then the coal goes to a pick crusher, which breaks the large 
chunks, and thence onto shaking screens for preparation into commercial sizes, 
These sizes vary according to demand and are: 


Inches Grade 

10 Lump 

6 by 10 Do. 

3 by 6 Eee 

2 1/2 by 3/4 Nat 

3/4 Screenings 
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Mine employees, based on production of 240 tons per da 


Total 
Class Number Hours worlced man-hours 
of men ner da per da 


Fireboss (gasman).......... - 1 { { 
Timberman, ...cccccccccccs ee 2 { 14 
TTACKMON < (dc iwoda S456 4k OO ; 2 t 14 
Motormen.......... a sisal are sore 3 T el 
BYUSNETSccanctewseud aw awees aise 3 rf el 
SCOWMEN. .. cece see ecece eae arbaes 24 7 168 
CiaomIcrS o55.a\s-n. cards cao eas 6 7 42 
iIngineer at loading head, 3 { el 
Scow Operators es seeeseeeee 3 7 el 
Face DOSSES..... eee eee cee ee 3 i el 
3 machine crews (2 shifts)... 18 7 126 
Mine foreman, ......cccccseces il 8 ee eee 
Total men underground, saved 9 ugh ugh 
Top employees 
PME ITNCOLs 5 se dase wee eis Sta aeurs oe 8 
HOV CMEC 6 65:5 bisa nsre aa w sles 24 
Miscellaneous topmen......... 8h 
Total topmen,....cccceccees 116 116 
Total all employees 600 
Total Man-~hours 
Class man-hours | per ton 
A 0 =Ko bh «¥-qeaNar ar eee eee eer ener ae 1,050 
BUAtCYrY DIUSHiNg os 6:0 dcwawiens 087 
Coal cutting......ccccceeees 2925 
Haulage and hoisting...... » 1544 
Miscellaneous underground.... , 267 
Miscellaneous topmen......... 14 UI 
2 2200 


Total pas as 8 
This mine is an example of a longwall mine in a thin seam, using scows, 
LE FLORE COUNTY, OKLA, 


Tho area visited is adjacent to Poteau, the county seat of Le Flore County. 
The topography is rough, with steep hills and narrow valleys. 


The Cavanal coal seam, mined in the operation described, averaged 26 inches 
in thickness and was free from partings, On top of the coal and adhering to it 


was a hard, sandy shale mterial containing some pyrite (bony). This bony aver- 
aged 3 to 4 inches in thickness, Above the bony was a hard, sandy shale, locally 
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called a black slate. The bottom under the coal seam was a hard, sandy fireclay 
and shale, The coal seam outcropped on the hillside approximately 30 feet above 
the valley. The coal seam dins toward the axis of the Cavanal syncline which 
strikes northeast-southyest ,L/ 


The coal is sold in the markets of the Middle West as a high-grade semi- 
anthracite, It is used principally for domestic purposes, 


Mine No, ll 


The mine is in Le Flore County, Okla., near Poteau, the county seat. It 
has railroad connections, and the production is shivped to mrkets in the 
Middle West, 


The coal seam has been desiznated locally as the Poteau but geologically 
has been correlated as the Cavanal., It outcrops on the hillsides above the 
valley along the contour of the hills, ‘The average thickness of the seam is 26 
inches, and it is clean and free from partings, There is a bony seam 3 to 4 
inches thick on top of the coal. This bony adheres to the coal but separates 
readily from the overlying roof, The roof is a hard, sandy shale (black slate), 
and the bottom is a hard, sandy fireclay and shale, In some places the bottom 
contains large quantities of pyrite nodules, When this condition exists, under- 
cutting in the bottom beneath the coal is impractical, and cutting is done in 
the coal seam, The average din of the seam is 7 percent, 


system of Mining 


A slope was driven approximately 3,000 feet dow the dip of the seam from 
the outcrop, The mine wes originally developed with entries turned off the slope 
to the right and to the left for extracting the coal through individual roadyrays, 
This system was abandoned, and the mine at present is being developed for the 
use of scows. 


Branch entries were turned to the right and left from the slope at avproxi- 
mately 300-foot intervals. The distance between entries varies due to the 
irregular contour of the outcrop, The branch entries are driven a few degrees 
from a right angle off the slope so that the grade favors the loads. At present 
five branch entries with their corresponding faces are in operation, 


Entries or roadways are brushed in the roof approximately 4 feet above the 
top of the coal to obtain clearance for haulage, The faces are opened on each 
side of the roadway at right angles to it and approximtely parallel to the 
slope. (See fig. 14.) 


Five longwall mininz machines operate at the face, one for each roadway. 
Four of these machines are equipped with 3 1/2-foot, and one with a 3~foot 
cutter bar, These machines undercut the coal at night. All cutting is done in 


7/ Shannon, C. W., and Others, Coal in Ciclahoma: Oklahoma Geol, Survey, Bull. 
4, 1926, pp. 82-83, 
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tne bottom beneath the coal except: at one face, where it is necessary to cut in 

the bottom of the coal seam itself due to the nodutes of pyrite in the material 

under the coal. The machines cut a 5—inch kerf, Each machine crew consists of 

@ runner, helper, and snoveler, Wooden sprags are placed in the cut as the ma- 

chine progresses along the face, Machine cuttings are thrown into the gob, The 
rate of cutting is approximately 50 to 60 feet an hour, The length of the faces 
varies according to the distance between roadways. 4 


Brushing is done at night by two men for each roadway, These men drill the 
rock above the coal, shoot, and build a packwall, averaging 10 feet in width, on. 
each side of the roadway from the brushing rock. The brushing and walls are ad- 
vanced with each advance of the face, The roadways are timbered where necessary. 


The men who do the brushing set a row of props along the face on approxi- 
mately 3 1/2~foot centers and 3 feet from-the face. These timbers support the 
roof and permit passage of the mining machine, These men also drill a hole in 
the coal at the face of the roadway after it had been undercut. and shoot down 
the coal at this point, This is called the "break-in,".- They also take out 
enough coal at each end of the face after it has been undercut to permit them to 
place the tail sheaves for the scow, With the assistance of the machinemen, they 
move the scow hoist ahead one cut and install the steel cable and prepare the 
scow for operation by the loading crew, 


The hoists for pulling the scows are usually equipped with a 12- to L4~inch 
double drum and are driven by 20- to 25—horsopower. a,c, motors, In all but one 
face (520 feet) the scows load out one side of the face at a time and pull from 
one direction. In the exception, the scow loads from both sides of the face 
without moving the hoist, The arrangement of the equipment for a one-sided scow 
operation is shown in figure 14, and for a two-sided operation it is the same 
as shown in figure 13 (mine No. 10). 


The hoist pulls the scow into the cut under the coal; as it moves ahead the 
sprags are knocked out, and. the pressure of the roof causes the coal to fall 
onto the scow. The slab of coal breaks off at the solid face and over a length 
governed by the position of the sprags, When the scow is full of coal it is 
pulled back to the roadway. At this point a steel cable is placed around the 
large slab of coal, The cable forms a loop around the coal, and the other end 
is attached to a small electric hoist (driven by.a 7 1/2-horsepower motor), 
which drags the slab onto a loading plate and thence onto the empty car, The 
car has a flat top approximately 13 inches above the top of the rail. The cars 
are 3 feet wide and 7 feet long. z | 


The scow is made of a steel plate 1/4 inch thick. ‘The scow is usually 6 
inches wider than the depth of the undercut and 16 to 20 feet long. The steel 
cable used to pull the scov is 1/2 inch by 6 by 19, hoisting cable. 
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Each roadway has a single track, and empty cars are turned over on their 
Side off the track and against the roadwall at the loading clmte, As the cars 
are loaded they are pushed down the track to.a stop, and the empty cars are 
placed back on the track and taken to the loading chute. After 10 cars are 


loaded, the trip is’taken to the parting or storage track at the slope. Ten 
cars usually comprise a trip. 


| The following are the faces in operation at this mine, with the length of 
each and employees. 


No, 1 - 520 feet of face. 


lL machine crew of 3 men, It requires about 10 hours to cut 
this length of face. 
1 engineer at scow hoist, 
2 men at the roadhead, They operate the hoist which pulls the 
. Slabs of coal from the scow to the loading chute and 
load the coal onto cars, 
2 men at the face, who attend to the loading of the scow. 
1 driver, who delivers empties and loads, 
2. brushers, who work at night. 
ll men - total, — 


No, 2 — HOO feet of face. 


machine crew of 3 men, 
- gcow engineer. 
roadhead men, 
faceman, 
driver. 
_2_ brushers,. 
10 men — total. 


MeOH 


Nos, 3 and 4 - each 300 feet of face. 


"machine crew of 5 mon for each face, 
scow. engineer for each face, 
roadhead men for each face, 

faceman for each face, 

driver for each face. 

_2. brushers for each face. 

10 men - total. 


PROP 


No. 5 — 275 feet of face. 


machine crew of 3 men, 


1 
1 scow engineer, 
2 roadhead men, 
l faceman, 
l driver, 

_2. brushers, 


10 men ~ total, 
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Roof Sunport and Control 


At present the maximum depth to the coal seam is approximately 200 feet, 
The weight of the overburden is supnorted at the roadways by the solid rock or 
pack walls 10 feet wide, The support between roadways is entirely by timber 
props, which average 5 inches in diameter, No timber cribs are necessary. 


As the face is advanced, a row of props is set 3 feet back of the solid 
face of coal, The provs are staggered in each row on approximately 3 1/2-foot 
centers, The unsupported roof from prop line to solid face is about 6 to 7 
feet. The roof settles gradually. The action of the roof is first noted on 
the second or third row of prons from the face and is shown by the gradual 
spreading or "mushrooming" of the head of the props. Pine timbers are used, as 
they mushroom instead of breaking suddenly, Should it be noted that the weight 
is advancing closer to the face than the second row of props,.a double row of 
timbers is immediately set next to the face, 


Breaks in the roof occur at irregular intervals. Farticular attention is 
paid to the progress of the weight toward the face, Should a sudden break occur 
and the undercut coal is mashed down, it is necessary to shoot the coal as off 
the solid and start a new face. If any rapid settling of the roof is noted, 
timbers are immediately set at some distance from the maximum movement, and 
the timbering is carried toward the point where the greatest movement is occurr- 
ing. The weight of the overburden is partly on the undercut coal and causes it 
to break off at the end of the cut, but the greater part of the weight is thrown 
to the gob, © 


Haulage and Hoisting 


Trips of 10 cars each are usually handled, Empties are lowered down the 
slope by a 50-horsepovwer, a.c., electric hoist, which is located on the tipple. 
The trips are switched into the roadways off the slope requiring cars, In each 
roadway inside the slope is a parting or storage track. The empties are taken 
by the driver in 10-car trips to the face of the roadway, and loads are brought 
back to the parting and pulled back up the slope to the tipple by the electric 
hoist, The cars have a capacity of approximately 11/2 tons each, ‘Track gage 
is 50 inches, 


Ventilation 

There are two air shafts, one for each side of the mine, 

The air passes down the slope and splits at the face, A current passes to 
each side of the mine, passes around the faces, and returns to the resvective 


air shafts, which are equipped with fans. 
4229 ~ 53 


Google 


I.C, 6893, 


Tipple and Surface Plant 


4 The tipple is of woodeiu construction and has two tracks on its deck for 
loads and one for empties. 


The loads are spotted over the rock chute, usually a car on each loaded 
track, Two men using an air drill equipped with a chisel bit remove the bony 
from the top of the slabs of coal. The rock 1s thrown into the rock chute and 
dumped into a car, wnich is hoisted over an incline dump to the rock disposal, 
A chain on which lugs are fastened runs under the car containing the clean coal 
and pulls it to the dumping cradle. 


The coal is dumped into a chute and passes to a pick breaker, which splits 
the large slabs of coal into large chunks, From the breaker it passes into a 
chute, where a man using an air drill equipped with a chisel bit breaks the 
large chunks into smaller lumps, From there it passes to the shaking screens 
for sizing, The following sizes are made according to the demand: 


Inches Grade Percent 
~2 1/2 Hut run 10 
21/2 by 6 Grate 15 
6 by 10 Junior lump = 25 
10. by 14 Fancy lump 50 


Mine employees, based on production of 200 tons per da 


Total 
Class Mumber of | Hours worked | mn-hours 
men or da ner da 


Air and timber man........... aie vi 
Fireboss (gasman),...... seu cantate T. 
ROPO: PIMOL oy orsssie- ae wieeerersieis stesuens T 
5 machine CrewS......eccsccceecs 8,2 
Enginoers...... adi giana higiae 1.2 
DriverS....ceeeeeees gees aaa 1.2 
Roadhoad men...... ho Sua te cies ened oats 7.2 
PACOMON 6 oo 4.50-s. sisson ee eae aws ses eS 
BYUShOTS 24.2% spa ees esewmee ioe ess T 
Mine foreman... ...cccccccccccccce & 


Total men underground.,....s.e. 410 
Topmen 
BINS? 54.40.46 a Sek oe ie 
LODMCD  ceiccneneuwaas cate esas oe 
BIA Chom tise area a Gaenneaees re 
Total topmon........... ere ee ems 
Total all employees 6 


yoog 


Google 


I.C, 6893, 


Summary 
Total Tons | Man-hours 
Class Number man-hours per man per ton 
of men | per da per d per da 
Lead 1S is. ahsceiciewanees eae ed 152 0,760 
Brushing......... eo mae 6-2/3 6-2/3 9255 
Coal cutting.........ee00- | 5 123 615 
Haulage and hoisting....... T 51 49 )) 
Miscellaneous eer 6-1/32/ 51/3 1227 
Miscellaneous topmen....... Lio 
Tota 6 LG 


1/ One-third of number of brushers eee to miscellaneous underground, and 
two-thirds to brusning, _— | 


This mine is an examle of a lonzwall mine, using scows and brushing the 
roof of entries or roadways instead of the bottom, 


SOUTHER] IOWA - APPANCOSS COUNTY 


General Description of the District 


The topography of this area is hilly, and it is drained by many small 
streams, the principal one being the Chariton River, The average elevation is 
approximately 1,000 feet above sea level, 


The county seat is Centerville, a town of &,000 inhabitants, 


The Chicazo, Rock Island & Pacific, Chicazo, Burlington & Quincy, and 
Minneapolis & St. Louis Railroads and the Iowa Southern Utilities eioctnte 
railroad serve mines in this county. 


General Geology 


The formation which predominates over this area is the Des Moines staze 
of the Pennsylvanian system, The Des Moines staze is generally divided into 
three general divisions, the Pleasanton, the Appanoose, and the Cherokee, The 
Appanoose contains the Mystic coal seam, which is the most important one in 
the area visited, The devth to this seam varies due to the surface topography. 


The Mystic seam is very persistent over a large area and varies little in 
thickness, the average being 30 inches, including the parting, The chief 
characteristic of the seam is the clay band 1/2 inch to 2 inches thick which 
occurs in the middle. Immediately above the coal is a stratum of black to 
blue shale, called locally a "slate." Occasionally it is soft and claylike; 
then it is called "clod," At times it is hard and heavy and then is called 
"black bat." This slate invariably falls after the coal has been removed, 

It makes an ideal roof until a break occurs, Contact with the air causes it 
to disintegrate and fall, 
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Above this slate is a hard subcrystalline limestone 2 to 4 feet thick, 
kmown as the "cap rock," Immediately under the coal is a seam of clay 1/2 to 
1 inch thick, then a seam of bony coal called the "dutchman," The latter 
varies in thickness but in the mine visited averaged 11/2 inches, Under the 
dutchman is a fireclay stratum averaging 24 inches in thickness, and below it 
& limestone called the "bottom rock." See figure 15 for a sketch section of 
the coal scam and under and overlying strata, 


The coal seam lies comparatively level, although there may be local dips. 
Occasionally a slip or fault is encountered, and adjacent to it an area of low 
coal, 


A proximate analysis of this coal as received, given by the operator of 
the mino visited, is as follows: 


Moisture lost at 105°...percent 11.65 


ASN ue Hee te be caesenee: “OS 12,32 
Volatile matter......... Do. 29 38 
SULDMUr :..co5uweeoesieease DOs 3.41 
Fixed carbon...........6. Do. 43 ,ou 


B,t.u. eeveeesveevevevenvneeevvnves sense 11,930 


Mine No, 12 


This mine is in the Centerville district and has railroad connections, 
The daily production averases 500 tons in a 7-hour shift. Practically all of 
the output is sold commercially, but some railroad fuel is loaded, 


The main shaft, which is 110 fect deep, has two hoisting compartments 
and is the upcast in the ventilating system, The air shaft, which contains a 
compartment for the escapevay, is the downcast, Air is furnished by a U-foot 
high-speed fan, 


Power for the operation of hoist, fan, mining machines, and other equip- 
ment at the mine is purchased from a public utility company and is 60~cycle, 
3—phase a,c. 


System of Mining 


The system of advancing longvall with individual roadways is used, 
Following the general practice in this method of mining the hoisting shaft is 
in the center of the acreage to be developed, <A pillar of solid coal is left 
around the snaft to protect it and the bottom of the mine, The width of the 
pillar usually oquals the depth of the shaft, The air shaft is not less than 
300 feet from the hoisting shaft. As a general rule no pillar is left to 
protect it, since the alinement of this shaft is not so important, 


From the shaft a main entry runs toward the pronerty lines. Cross en- 
tries are driven both to the right and to the left, from the min entry, 
usually at an angle of 4° therefrom, ‘The distance between center lines of 
the cross cntries ranzses from 100 to 125 feet. These cross entries are 
called "skips" in this field. The individual roadways are turned off the 
skips at 45° toward the face and on varying center lines, 30 to 50 fect. 
Figure 15 1s a map showing the method of development used in this mine, 
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Figure 15.—Map of longwall mine, Centerville (iowa) district. 
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Entries, skips, and roadways are brushed in the fireclay bottom beneath 
the coal to a depth of 22 to 24 inches, The fireclay is duz out in larze 
chunks with picks and is used to build the roadvalls and pillars (packs), 
which are placed along the face, The bottom in the entries and roadways is 
brushed 5 feet wide, and the walls are built on cach side, The width between 
walls is usually & feet. ‘The blue or black slate above the coal often falls 
on oxposure to the air, and the heisht of tne roadvays after brushing ranges 
from 5 feet 6 inches to 6 feet, As the roof settles, due to the weight of the 
overburden, the heizht of the roadways is reduced to Wt or 48 inches, the © 
average height of haulegevays in the mine, The limestone cap rock is seldom 
brushed, The miner is paid a stated amount per linear yard for brushing en- 
tries in the bottom, 


Cutting 


Four longwall mining machines equinned with 30-inch cutter bars are used 
in this mine, - They usually wor's two shifts per day anc follow one another 
around the face, which is in the form of an arc, One machine cuts an average 
of 400 to 500 feet per shift. 


Cutting is done in the fireclay beneath the dutchman, Sprags are placed 
in the cut under the coal to prevent its falling until the miner is ready to 
load the coal, Three men onverate the machine, a runner and two helpers, They 
are paid a rate per ton on all coal cut by their machine and loaded from the 
face, 


Loadin; 


- In this mine one man loads from cach roadhead, If he is unable to load 
out all the coal down in his place in a shift, assistance is given him, In 
addition to loading his coal he mst keep his place securely propped within 3 
feet of the face, The props are set on approximately 3~foot centers, He also 
builds pillars (packs) from the dutchman and other foreign matter in the coal 
along the line of these timbers, The machine cuttings are thrown into the gob 
back of this line of timbers and packs, The loader brushes the entries, slips, 
and roadways and from the brushing builds the roadvalls, 


Where the roadways are turned off the slcip a coz or ort is built to 
support the roof, This is constructed of props laid crisscross, extending 
Grom She’ boLtan: Lo the roof,.and ‘tha.opening 4 is filled with brushing rock, 


Cars are delivered to the loader at the switch off the stip to his road- 
head, 


Roof Support and Control 


The roof is supported by the roadwalls along the entries, skips, and road~ 
ways and by the packs along the face, The slate roof is held up temporarily 
by props. Breaks in the limestone caprock usually occur after each cut of 
coal is removed, These brealss show as corrugations approximately 30° inches 
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apart in the cap rock, The weight of the overburden acting on the roof breaks 
down the coal that has been undercut, The roof slopes from the face back to a 
point approximately 100 feet from it. At this.point the full amount of subsi- 
dence appears to be reached, The breaks in the cap rock do not always reach 
the surface, due, no doubt, to the fact that the limestone grades into a shale 
that seals the break, Although there is water in some of the overlying strata, 
it does not enter the mine throuzh these pees due possibly to the sealing 
of the openings by the shale, 


About one prop is used per ton of coal mined, 


Haulage 


Because of the low height of the entries, Shetland ponies are used for 
gathering. These animals are stocky and weigh about 550 pounds, They work 
in teams of two ponies each and pull 4 to 6 cars having a capacity of 1,500 
pounds of coal each, ‘The track gaze is 36 inches, 


The coal is gathered from the roadway switches to the partings and from 
there it is hauled in trips of 10 to 15 cars to the shaft bottom by electric 
trolley locomotives, One 6ton and one 3~ton locomotive are in use in this 
mine, | 


Shaft Bottom 


The bottom is double~-tracked for both loads and empties, Caging is done 
from one side, The empty is pushed off the cage by the load and runs down- 
grade to the empty storage tracks. Loads are brought aroung the shaft from the 
empty side of the mine for caging over a runaround track, 


Hoisting - 


Cars are hoisted on self-dumping cages, The coal is emptied from the cars 
into a weigh hopper in the tipple, and after being weighed goes to the crusher 
and shaking screens, The hoist is 110-horsepower, and is operated by remote 
control, The engineer is stationed in the tipple. 


Rock that is not needed for the building of roadwalls and packs and 
cannot be gobbed in the mine is hoisted and dumped into the rociz chute. . From 
there it is dumped into the rock car and hoisted over an ancime to the top 
of the rock dump for disposal. 


Tipple and Surface Plant 


After being weighed in the weigh hopper, the coal is dumped into a 
cylindrical breaker, which contains picks that break the large slabs of coal 
into commercial sizes, After breaking, the coal goes over. ens screens 
for sizing. The following sizes are made: 
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Inches Grade Percent 
+12 . Lump ) 
6 by 12 Junior lum ) 60 
2 by § Egg ) : 
Ue by & do. . ) 
2 by 4 do, ) 50 
eby 11/4 Nut ) 
1 1/4 Screenings 10 


Prepared coal is loaded in both box and open cars, Box-car loaders 


are 


used to load the coal into this type of car. Severe weather causes the larger 


lumps of coal to disintegrate, and these sizes are shipped in box cars, 


Mine employees, based on production of 500 tons per day 


Number | Hours worked Total 
Class of men er da man-hours 
CA OLS ic pci each daw aca loanh it Ow OaA Bier sis} ,» a2 & | 8 
Cager's helpers. ee ee geet oratacatte Neck eae 3 | T | ol 
DEIVELS xs. gacd-g.ahnt hs Gicwacdte waiebwee eee | Oe 7 6 
Motormen...c.cceccsscvcece ecivid Serer eg ares ‘ 2 { | 1 
PrACMON s5:4.50iikoe ages sane’ eee Yy 7 |. 28 
PACO DOGS ei etise saa eur ek bedees we ee 1 rf | 7 
Mine foreman........... eee ree a feces ee t ee eee 
Total day-wage employees underground| 21 14g 14g 
4 machine crews (day) by ton......... a 12 rf 84 
4 machine crews (night) by ton........ 12 7 | gh 
Loaders (by ton) ........cccccececceces 15 | 7 1,015 
ae . 1,183 1,183 
Total men underground,........ tasesws |. 290 | : 1,331 
Top employees | 
Drag & ot 1 =p ge ee eer rn eer grees 1 33 3 
WOE 2 5.5 5 ere he Sie are ece one eteraee ey ae santas 1 T | 1 
Boxcar loaders and chunkers.......... 5 { | 35 
TOPMCN, 5s Kees end  eilerha. une Siadsee Caanenaterae teneene 3 { | el 
Blacksmith......... ee re fal 1 7 | pone erred 
Total topmen, geidptpuavénatein cb auesewinaee aoe oo 11 | 78 __ 78 
Total all employees. Ol | 1,40 
summa. ry 
Total Tons Man-hours 
Class Number man-hours per man per ton 
of men per da per da per da 
LOAdINg., ..eecsees coc cececes . 20350 
Coal cutting............. 0336 
Haulage and hoisting...... 228 
Miscellaneous underground, .084 
Miscellaneous top........ : LUO 
Total 2 818 
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Deadwork cost and deficiencies are estimated at 10 percent of total labor 
cost per working day. 


This mine is an example of advancing longwall mining, with individual 
roadways, in a 28-inch seam of coal. 


CONCLUSIONS — 
ope ie ee mine described Sppeete to be a problem in itself. 


CO. There seems to be no proportionate relation between thickmess of the 
coal seam and the ton outnut per man employed, 


3. The output per man scems to be greatest at mincos oe some mechanical 
loading device, 


4U, Advancing longwall mining is possible in seams as, thick ani feet 6- 
inches provided the roof can be eupporved on -rock pillars or packs, a 


5. In seams over 30 inches, it appears that timber alone for the soso 
of the overburden is not: ‘practical, ici! if the aa to the coal seam 
is considerable, 


6, For successful scow operations, the seam of-coal must separate easily 
from the roof; the seam must be compact and after undercutting, fall without 
disintegration, 


2 The success of any longwall system of mining depends upon control of 
the weight of the overburden, The supyport for the overlying strata mast be 
pliable and yield gradually to subsidence of the overburden, 
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